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The gracious reception given to my several reports of field

studies among primitive racial groups

and the many requests for copies of those brief reports and

for further data, together with the need forproviding

interpretations and applications of the data, have induced

me to consolidate myinvestigations. There have also been

many requests from my patients and from members of

themedical and dental professions for concise statements as

to what I have found that would be useful aspreventive

procedures. In addition I have been conscious of an

opportunity for helpfulness to themembers of the various

primitive races that I have studied and who are so rapidly



declining in healthand numbers at their point of contact

with our modern civilization. Since they have so

muchaccumulated wisdom that is passing with them, it has

seemed important that the elements in themodern contacts

that are so destructive to them should be discovered and

removed.

There has been a deep sense of obligation to the officials of

many countries for the great kindnessand assistance that

they have so cheerfully given by providing the opportunity

for theseinvestigations. The list of these individuals is much

too long to mention them all by name. One of thejoys of my

work has been the privilege of knowing the magnificent

characters that are at the outpostsearnestly striving to

better the welfare of the natives whom they are ministering

to, but who aredistraught with the recognition that under

the modernization program the natives decline in healthand

become afflicted by our modern types of degenerative

diseases. It would be fortunate if each ofthese field workers

could be provided with a copy of this report which they have

helped to makepossible.

In order to make this information available to as wide a

group as possible, I have avoided technicallanguage and will

ask the indulgence of professional readers.

There are some individuals whose assistance I must

acknowledge specifically: Reverend FatherJohn Siegen and

Doctor Alfred Gysi of Switzerland; Mrs. Lulu Herron and

Doctor J. Romig ofAlaska; the Indian Department at Ottawa;

the Department of Indian Affairs at Washington, D. C.;

theofficials of the eight archipelagos studied in the Pacific;

Colonel J. L. Saunders of New Zealand; theMinister of Health,

New Zealand; Dr. W. Stewart Ziele of Sydney, Australia; Sir

Herbert Gepp ofMelbourne, Australia; Doctor William M.

Hughes, Minister of Health, Canberra; Dr.



Cummiston,Director-General of Health, Australian

Commonwealth, Canberra; Doctor Rapael Cilento

ofQueensland, Australia; Mr. E. W. Saranealis, Thursday

Island; the Department of Health of Kenya,Africa; the

Department of Health for Belgian Congo, Brussells; the

Department of National Parks,Belgian Congo; Minister of the

Interior, Peru; Doctor Albert Giesecke and Esther Giesecke of

Peru;the Directors of Museums in Sydney and Canberra,

Australia; Auckland, New Zealand; Vancouver,and Toronto,

Canada; Washington, New York and Chicago, the United

States; Juneau, Alaska;

Rome, Italy; and Cairo, Egypt; the publishers of the Ohio

State Medical Journal, the Journal of theAmerican Dental

Association, the Dental Digest and the Dental Items of

Interest; my faithfulsecretary, Mrs. Ruth MacMaster;

Professor W. G. Garnett who so kindly provided the critical

readingof the manuscript, and the publishers who furnished

constructive suggestions and cooperation. Tothese and a

host of others I am deeply indebted and profoundly grateful.

WESTON A. PRICE
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8926 Euclid Avenue,Cleveland, Ohio, 1938.
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INTRODUCTION

This text provides a new approach to some problems of

modern degeneration. Instead of the



customary procedure of analyzing the expressions of

degeneration, a search has been made for groupsto be used

as controls who are largely free from these affections.

After spending several years approaching this problem by

both clinical and laboratory researchmethods, I interpreted

the accumulating evidence as strongly indicating the

absence of some essentialfactors from our modern program,

rather than the presence of injurious factors. This

immediatelyindicated the need for obtaining controls. To

accomplish this it became necessary to locate

immunegroups which were found readily as isolated

remnants of primitive racial stocks in different parts ofthe

world. A critical examination of these groups revealed a high

immunity to many of our seriousaffections so long as they

were sufficiently isolated from our modern civilization and

living inaccordance with the nutritional programs which

were directed by the accumulated wisdom of thegroup. In

every instance where individuals of the same racial stocks

who had lost this isolation andwho had adopted the foods

and food habits of our modern civilization were examined,

there was anearly loss of the high immunity characteristics

of the isolated group. These studies have included

achemical analysis of foods of the isolated groups and also

of the displacing foods of our moderncivilization.

These investigations have been made among the following

primitive racial stocks including bothisolated and

modernized groups: the Swiss of Switzerland, the Gaelics in

the Outer and InnerHebrides, the Eskimos of Alaska, the

Indians in the far North, West and Central Canada,

WesternUnited States and Florida, the Melanesians and

Polynesians on eight archipelagos of the SouthernPacific,

tribes in eastern and central Africa, the Aborigines of

Australia, Malay tribes on islands northof Australia, the Maori

of New Zealand and the ancient civilizations and their



descendants in Peruboth along the coast and in the Sierras,

also in the Amazon Basin. Where available the

modernizedwhites in these communities also were studied.

There have been many important unexpecteddevelopments

in these investigations. While a primary quest was to find

the cause of tooth decaywhich was established quite readily

as being controlled directly by nutrition, it rapidly

becameapparent that a chain of disturbances developed in

these various primitive racial stocks starting evenin the first

generation after the adoption of the modernized diet and

rapidly increased in severity withexpressions quite

constantly like the characteristic degenerative processes of

our modern civilization
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of America and Europe. While tooth decay has proved to be

almost entirely a matter of the nutritionof the individual at

the time and prior to the activity of that disease, a group of

affections haveexpressed themselves in physical form.

These have included facial and dental arch changes

which,heretofore, have been accounted for as results of

admixtures of different racial stocks. Myinvestigations have

revealed that these same divergencies from normal are

reproduced in all thesevarious racial stocks while the blood

is still pure. Indeed, these even develop in those children of

thefamily that are born after the parents adopted the

modern nutrition.

Applying these methods of study to our American families,

we find readily that a considerablepercentage of our families

show this same deterioration in the younger members. The

percentage ofindividuals so affected in our American

communities in which I have made studies varies through



awide range, usually between 25 per cent to 75 per cent. A

certain percentage of this affected grouphas not only these

evidences of physical injury, but also personality

disturbances, the most commonof which is a lower than

normal mental efficiency and acuteness, chiefly observed as

so-called mentalbackwardness which includes the group of

children in the schools who are unable to keep up withtheir

classmates. Their I.Q.'s are generally lower than normal and

they readily develop inferioritycomplexes growing out of

their handicap. From this group or parallel with it a certain

percentagedevelop personality disturbances which have

their expression largely in unsocial traits. They includethe

delinquents who at this time are causing so much trouble

and concern because of evidence ofincrease in their

numbers. This latter group has been accounted for largely

on the basis of someconditioning experience that developed

after the child had reached an impressionable age.

Myinvestigations are revealing a physical structural change

and therefore, an organic factor whichprecedes and

underlies these conditioning influences of the environment.

The fact that a governmentsurvey has shown that 66 per

cent of the delinquents who have been treated in the best

institutionsand released as cured, later have developed their

unsocial or criminal tendencies, strongly emphasizesthe

urgent necessity that if preventive methods are to be

applied these must precede and forestall theprimary injuries

themselves.

While it has been known that certain injuries were directly

related to an inadequate nutrition of themother during the

formative period of the child, my investigations are

revealing evidence that theproblem goes back still further to

defects in the germ plasms as contributed by the two

parents. Theseinjuries, therefore, are related directly to the

physical condition of one or of both of these individualsprior

to the time that conception took place.



A very important phase of my investigations has been the

obtaining of information from thesevarious primitive racial

groups indicating that they were conscious that such

injuries would occur ifthe parents were not in excellent

physical condition and nourishment. Indeed, in many groups

I foundthat the girls were not allowed to be married until

after they had had a period of special feeding. Insome tribes

a six months period of special nutrition was required before

marriage. An examination oftheir foods has disclosed special

nutritional factors which are utilized for this purpose.

The scope of this work, accordingly, becomes of direct

interest in many fields including thevarious branches of the

healing arts, particularly medicine and dentistry, and the

social organizationsthat are concerned with betterment of

the racial stock. Similarly, the educational groups

areconcerned directly since, if we are to stem the tide by

passing new information on to the parents ofthe new

generation, it must be done prior to the time the emergency

shall arise. This involves a
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system of education directed particularly to the high school

age pupils.

The data that are being presented in the following chapters

suggest the need for reorientation inmany problems of our

modern social organization. The forces involved in heredity

have in generalbeen deemed to be so powerful as to be able

to resist all impacts and changes in the environment.These

data will indicate that much that we have interpreted as

being due to heredity is really theresult of intercepted

heredity. While great emphasis has been placed on the



influence of theenvironment on the character of the

individual, the body pattern has generally been supposed

torequire a great number of impacts of a similar nature to

alter the design. The brain has been assumedto be similarly

well organized in most individuals except that incidents in

the life of the individualsuch as disappointments, fright,

etc., are largely responsible for disturbed behavior. Normal

brainfunctioning has not been thought of as being as

biologic as digestion. The data provided in thesucceeding

chapters indicate that associated with disturbances in the

development of the bones of thehead, disturbances may at

the same time occur in the development of the brain. Such

structuraldefects usually are not hereditary factors even

though they appear in other members of the family

orparents. They are products of the environment rather than

hereditary units transmitted from theancestry.

In the light of these data important new emphasis is placed

on the quality of the germ cells of thetwo parents as well as

on the environment provided by the mother. The new

evidence indicates thatthe paternal contribution may be an

injured product and that the responsibility for defective

germcells may have to be about equally divided between

the father and mother. The blending of races hasbeen

blamed for much of the distortion and defects in body form

in our modern generation. It will beseen that these face

changes occur in all the pure blood races studied in even

the first generation, afterthe nutrition of the parents has

been changed.

The origin of personality and character appear in the light of

the newer data to be biologic productsand to a much less

degree than usually considered pure hereditary traits. Since

these various factorsare biologic, being directly related to

both the nutrition of the parents and to the

nutritionalenvironment of the individuals in the formative



and growth period any common contributing factorsuch as

food deficiencies due to soil depletion will be seen to

produce degeneration of the masses ofpeople due to a

common cause. Mass behavior therefore, in this new light

becomes the result ofnatural forces, the expression of which

may not be modified by propaganda but will

requirecorrection at the source. Nature has been at this

process of building human cultures through

manymillenniums and our culture has not only its own

experience to draw from but that of parallel racesliving

today as well as those who lived in the past. This work,

accordingly, includes data that havebeen obtained from

several of Nature's other biologic experiments to throw light

on the problems ofour modern white civilization.

In presenting the evidence I am utilizing photographs very

liberally. A good illustration is said tobe equivalent to a

thousand words of text. This is in keeping too with the

recent trend in journalism.The pictures are much more

convincing than words can be, and since the text challenges

many of thecurrent theories, the most conclusive evidence

available is essential.

Owing to the many requests received for slides or the loan of

my negatives, provision is being

file:///CI/Archivos%20de%20programa/eMule/Incoming...20D

egeneration%20by%20Weston%20Price/0200251h.html (11

de 316)06/07/2006 7:50:08

made for supplying a limited number of slides of the

illustrations in either black and white or in color.Slides of

other subjects are available.

TABLE OF CONTENTS

Chapter 1



WHY SEEK WISDOM FROM PRIMITIVE PEOPLES

S OME of the primitive races have avoided certain of the life

problems faced by modernized groups

and the methods and knowledge used by the primitive

peoples are available to assist modernizedindividuals in

solving their problems. Many primitive races have made

habitual use of certainpreventive measures in meeting

crucial life problems.

Search for controls among remnants of primitive racial

stocks has been resorted to as a result offailure to find them

in our modernized groups or to find the controlling factors

by applying laboratorymethods to the affected clinical

material. Only the primitive groups have been able to

provideadequate normal controls.

In the following chapters, I have presented descriptions of

certain peoples and their environmentsin primitive state,

and, for comparative study, descriptions of members of the

primitive tribes whohave been in contact with modernized

white races. I have recorded the effects of that contact

asexpressed in physical and character changes, and have

given a survey of the factors in theenvironment which have

changed. It has been necessary to study in this way a wide

variety ofprimitive groups and physical environments. It will,

accordingly, be advisable for the reader to keepin mind the

comparative effects of different altitudes, latitudes,

temperatures and races, and to notethe similarity of the

reactions of these primitive groups when contact is made

with our moderncivilization. The purpose is to glean data

that will be applicable for use in correcting certain

tragicexpressions of our modern degeneration, including

tooth decay, general physical degeneration, andfacial and

dental-arch deformities, and character changes. These data



will be useful in preventing racedecay and deformities, in

establishing a higher resistance to infective diseases, and in

reducing thenumber of prenatal deficiency injuries. These

latter include such expressions as mental deficienciescaused

by brain defects in the formative period, which result in

mental disturbances ranging frommoderate backwardness to

character abnormalities.

The data presented show the level of susceptibility to dental

caries (tooth decay) in each isolated
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primitive group and, contrasted with that, the level of

susceptibility in the modernized natives of thesame stock. A

resume of the changes in the environment that are

associated with the changes inimmunity and susceptibility

will be presented. These data reveal an average increase in

susceptibilityof thirty-five fold. Similar contrasts are shown

in relation to the relative incidence of facial and dentalarch

deformities among primitive natives and modernized

natives.

It will be easy for the reader to be prejudiced since many of

the applications suggested are notorthodox. I suggest that

conclusions be deferred until the new approach has been

used to survey thephysical and mental status of the reader's

own family, of his brothers and sisters, of associatedfamilies,

and finally, of the mass of people met in business and on the

street. Almost everyone whostudies the matter will be

surprised that such clear-cut evidence of a decline in

modern reproductiveefficiency could be all about us and not

have been previously noted and reviewed.



It is important to preface the observations by constructing a

mental pattern of physical excellencefrom the pictures of

the various primitive groups and, with this yardstick or

standard of normalcy,observe our modern patterns. Certain

preconceived ideas may have to be modified, as for

example,that based on the belief that what we see is due to

heredity or that deformity is due to mixing of races.If so, why

should the last child in a large family generally suffer most,

and often be different in facialform; or why should there be

these changes in the later children, even in pure racial

stocks, after theparents have adopted our modern types of

nutrition? Although the causes of physical degenerationthat

can be seen easily have been hard to trace, the defects in

the development of the brain, whichaffect the mind and

character, are much more obscure, and the causes of mental

degeneration areexceedingly difficult to trace. Much that

formerly has been left to the psychiatrist to explain is

nowrapidly shifting to the realm of the anatomist and

physiologist.

Those contributions of the past cultures which have blended

agreeably into our modern experiencehave been accepted

with too little questioning. Much ancient wisdom, however,

has been rejectedbecause of prejudice against the wisdom

of so-called savages. Some readers may experience

thisreaction to the primitive wisdom recorded in these

chapters.

The writer is fully aware that his message is not orthodox;

but since our orthodox theories have notsaved us we may

have to readjust them to bring them into harmony with

Nature's laws. Nature mustbe obeyed, not orthodoxy.

Apparently many primitive races have understood her

language better thanhave our modernized groups. Even the

primitive races share our blights when they adopt

ourconception of nutrition. The supporting evidence for this



statement is voluminous and as much of itas space permits

is included in this volume. The illustrative material used is

taken from the manythousands of my negatives which are

available. Photographs alone can tell much of the story, and

oneillustration is said to be worth as much as one thousand

words.

Since the problem of applying the wisdom of the primitives

to our modern needs concerns not onlyhealth workers and

nutritionists, but also educators and social workers, the data

are presented withouttechnical details.

While many of the primitive races studied have continued to

thrive on the same soil throughthousands of years, our

American human stock has declined rapidly within a few

centuries, and in
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some localities within a few decades. In the regions in which

degeneration has taken place the animalstock has also

declined. A decadent individual cannot regenerate himself,

although he can reduce theprogressive decadence in the

next generation, or can vastly improve that generation, by

using thedemonstrated wisdom of the primitive races. No

era in the long journey of mankind reveals in theskeletal

remains such a terrible degeneration of teeth and bones as

this brief modern period records.Must Nature reject our

vaunted culture and call back the more obedient primitives?

The alternativeseems to be a complete readjustment in

accordance with the controlling forces of Nature.

Thinking is as biologic as is digestion, and brain embryonic

defects are as biologic as are club feet.Since both are readily



produced by lowered parental reproductive capacity, and

since Nature in herlarge-scale human demonstration reveals

that this is chiefly the result of inadequate nutrition of

theparents and too frequent or too prolonged child bearing,

the way back is indicated. Like thesuccessful primitive racial

stocks, we, too, can make, as a first requisite, provision for

adequatenutrition both for generation and growth, and can

make provision for the regulation of the overloads.We, like

the successful primitives, can establish programs of

instruction for growing youth andacquaint it with Nature s

requirements long before the emergencies and stresses

arise. This mayrequire a large-scale program of home and

classroom instruction, particularly for the high school

girlsand boys. This would be in accordance with the practice

of many of the primitive races reported uponin the following

chapters.

If the individuals in our modern society who are sufficiently

defective to require some supervisionare in part or largely

the product of an injured parentage, who should be held

responsible? Is it justfor society to consign these unsocial

individuals which it has made to a life of hard labor

orconfinement in depressing environments? Is it just for

society to permit production of physical andmental cripples?

Many primitive races apparently have prevented the

distortions which findexpressions in unsocial acts. If so,

cannot modern society do this by studying and adopting

theprograms developed through centuries of experience by

the primitives? Nature uses a writtenlanguage which,

without the keys, is made up of meaningless hieroglyphics,

but which, with theproper keys, becomes a clear story of

racial and individual history. The hieroglyphics indicate

racialand individual disaster for modernized groups who

heed not the warning story. The primitive raceshave some of

these keys and have used them successfully in avoiding

many of the disasters of ourmodern society. The following



chapters record many of the excellent practices of the

primitives andthey are presented here with the hope that

they will be helpful in a program designed to

relievemankind of some of the misfortunes common in the

present social order and to prevent disorders forfuture

generations of civilized peoples.

TABLE OF CONTENTS
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Chapter 2

THE PROGRESSIVE DECLINE OF MODERN CIVILIZATION

That modern man is declining in physical fitness has been

emphasized by many eminent

sociologists and other scientists. That the rate of

degeneration is progressively acceleratingconstitutes a

cause for great alarm, particularly since this is taking place

in spite of the advance that isbeing made in modern science

along many lines of investigation.

Dr. Alexis Carrel in his treatise "Man, the Unknown" states:

Medicine is far from having decreased human sufferings as

much as it endeavors to make usbelieve. Indeed, the

number of deaths from infectious diseases has greatly

diminished. But westill must die in a much larger proportion

from degenerative diseases.

After reviewing the reduction in the epidemic infectious

diseases he continues as follows:



All diseases of bacterial origin have decreased in a striking

manner. . . . Nevertheless, inspite of the triumphs of medical

science, the problem of disease is far from solved.

Modernman is delicate. Eleven hundred thousand persons

have to attend the medical needs of120,000,000 other

persons. Every year, among this population of the United

States, there areabout 100,000,000 illnesses, serious or

slight. In the hospitals, 700,000 beds are occupiedevery day

of the year. . . . Medical care, under all its forms, costs about

$3,500,000,000yearly. . . . The organism seems to have

become more susceptible to degenerative diseases.

The present health condition in the United States is reported

from time to time by several agenciesrepresenting special

phases of the health program. The general health problem

has been thoroughlysurveyed and interpreted by the

Surgeon General of the United States Public Health Service,

Dr.Parran. Probably no one is so well informed in all of the

phases of health as is the head of thisimportant department

of the government. In his recent preliminary report (l) to

state and local officersfor their information and guidance, he

presented data that have been gathered by a large group

ofgovernment workers. The report includes a census of the

health conditions of all the groupsconstituting the

population of the United States—records of the health status

and of the economicstatus of 2,660,000 individuals living in

various sections, in various types of communities, on

variouseconomic levels. The data include records on every

age-group. He makes the followinginterpretations based

upon the assumption that the 2,660,000 offer a fair

sampling of the population,and he indicates the conclusions

which may be drawn regarding conditions of status for the

totalpopulation of some 130,000,000 people.

Every day one out of twenty people is too sick to go to

school or work, or attend hiscustomary activities.



Every man, woman and child (on the average) in the nation

suffers ten days of incapacityannually.
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The average youngster is sick in bed seven days of the year,

the average oldster 35 days.

Two million five hundred thousand people (42 per cent of

the 6,000,000 sick every day)suffer from chronic diseases-

heart disease, hardening of the arteries, rheumatism, and

nervousdiseases.

Sixty-five thousand people are totally deaf; 75,000 more are

deaf and dumb; 200,000 lack ahand, arm, foot or leg;

300,000 have permanent spinal injuries; 500,000 are blind;

1,000,000more are permanent cripples.

Two persons on the Relief income level (less than $1,000

yearly income for the entirefamily) are disabled for one week

or longer for every one person better off economically.

Only one in 250 family heads in the income group of more

than $2,000 yearly cannot seekwork because of chronic

disability. In Relief families one in every 20 family heads is

disabled.

Relief and low-income families are sick longer as well as

more often than better-financedfamilies. They call doctors

less often. But the poor, especially in big cities, get to stay

inhospitals longer than their better-off neighbors.

Concluded Dr. Parran:



It is apparent that inadequate diet, poor housing, the

hazards of occupation and theinstability of the labor market

definitely create immediate health problems.

It will be seen from this report that the group expressed as

oldsters, who spend on an average thirty-five days per year

in bed, are sick in bed one-tenth of the time. Those of us

who are well, who mayhave been so fortunate as to spend

very little time in bed, will contemplate this fact with

considerableconcern since it expresses a vast amount of

suffering and enforced idleness. It is clear that so great

anincidence of morbidity must place a heavy load upon

those who at the time are well. The problem ofthe

progressive increase in percentage of individuals affected

with heart disease and cancer isadequate cause for alarm.

Statistics have been published by the Department of Public

Health in NewYork City which show the increase in the

incidence of heart disease to have progressed steadilyduring

the years from 1907 to 1936. The figures provided in their

report reveal an increase from203.7 deaths per 100,000 in

1907 to 327.2 per 100,000 in 1936. This constitutes an

increase of 60 percent. Cancer increased 90 per cent from

1907 to 1936.

That this problem of serious degeneration of our modern

civilization is not limited to the people ofthe United States

has been commented on at length by workers in many

countries. Sir ArbuthnotLane, one of England's distinguished

surgeons, and a student of public welfare, has made

thiscomment: (2)

Long surgical experience has proved to me conclusively that

there is something radically andfundamentally wrong with

the civilized mode of life, and 1 believe that unless the

presentdietetic and health customs of the White Nations are



reorganized, social decay and racedeterioration are

inevitable.
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The decline in white population that is taking place in many

communities throughout severalcountries illustrates the

widespread working of the forces that are responsible for

this degeneration. Indiscussing this matter in its relation to

Australia, S. R. Wolstenhole, (3) lecturer in economics

atSydney University, predicts that:

A decline in Australia's population is inevitable within 40

years because of the absence of avigorous population policy.

Students of our modern social problems are recognizing that

these problems are not limited tohealth conditions which we

have been accustomed to think of as bodily diseases. This is

illustrated ina recent discussion by Will Durant: (4)

The American people are face to face with at least 4 major

and militant problems that haveto do with the continuity

and worthwhile progress of modern civilization:

1. The threatened deterioration of our stock.

2. The purchasing power of our people must rise as fast as

the power to procure. . . .

3. The third problem is moral. A civilization depends upon

morals for a social andgovernmental order. . ..

4. The sources of statesmanship are drying up. . . .



Dental caries or tooth decay is recognized as affecting more

individuals throughout the so-calledcivilized world today

than any other affection. In the United States, England and

Europeexaminations of highly modernized groups,

consisting of several million individuals, reveal the factthat

from 85 to 100 per cent of the individuals in various

communities are suffering from thisaffection. As a

contributing factor to absence from school among children it

leads all other affections.From the standpoint of injury to

health, it has been estimated by many to be the most

seriouscontributing factor through its involvement of other

organs of the body. The Honorable J. A. Young,Minister of

Health of New Zealand, strongly emphasized that the

insidiousness of the effect of dentaldisease lies in the fact

that it is the forerunner of other far-reaching disturbances

and he has referredto the seriousness with which it is viewed

in England as follows: "Sir George Newman, PrincipalMedical

Officer of the Ministry of Health in Great Britain, has said

that 'dental disease is one of thechief, if not the chief, cause

of the ill health of the people.’"

Dr. Earnest A. Hooton, of Harvard University, has

emphasized the importance of oral sepsis andthe task of

stopping tooth decay. In closing Chapter VII of his recent

book "Apes, Men andMorons," (5) he states the case as

follows:

I firmly believe that the health of humanity is at stake, and

that, unless steps are taken todiscover preventives of tooth

infection and correctives of dental deformation, the course

ofhuman evolution will lead downward to extinction. . .. The

facts that we must face are, inbrief, that human teeth and

the human mouth have become, possibly under the

influence ofcivilization, the foci of infections that undermine

the entire bodily health of the species andthat degenerative

tendencies in evolution have manifested themselves in



modern man to suchan extent that our jaws are too small for

the teeth which they are supposed to accommodate.
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and that, as a consequence, these teeth erupt so irregularly

that their fundamental efficiency isoften entirely or nearly

destroyed.

In discussing the strategic situation of dental science, Dr.

Hooton states.

In my opinion there is one and only one course of action

which will check the increase ofdental disease and

degeneration which may ultimately cause the extinction of

the humanspecies. This is to elevate the dental profession to

a plane on which it can command theservices of our best

research minds to study the causes and seek for the cures of

these dentalevils.. . . The dental practitioner should equip

himself to become the agent of an intelligentcontrol of

human evolution, insofar as it is affected by diet. Let us go

to the ignorant savage,consider his way of eating, and be

wise. Let us cease pretending that tooth-brushes and tooth-

paste are any more important than shoe-brushes and shoe-

polish. It is store food which hasgiven us store teeth.

Students of history have continually commented upon the

superior teeth of the so-called savagesincluding the human

types that have preceded our modernized groups. While

dental caries has beenfound occasionally in several animal

species through the recent geologic ages, the teeth of the

humanspecies have been comparatively free from dental

caries. Primitive human beings have been freerfrom the

disease than has contemporary animal life. This absence of



tooth decay among primitiveraces has been so striking a

characteristic of human kind that many commentators have

referred to itas a strikingly modern disease.

Dryer, (6) in discussing dental caries in the pre-historic

South Africans, makes this comment:

In not one of a very large collection of teeth from skulls

obtained in the Matjes RiverShelter (Holocene) was there the

slightest sign of dental caries. The indication from this

area,therefore, bears out the experience of European

anthropologists that caries is a comparativelymodern

disease and that no skull showing this condition can be

regarded as ancient.

In connection with the studies reported in this volume, it is

of particular importance that a desire tofind the cause of

dental caries was the primary reason for undertaking these

investigations. Since itwas exceedingly difficult to find in our

modern social organization any large group with

relativelyhigh immunity to dental caries, a search was made

for such control groups among remnants ofprimitive racial

stocks that could also be examined at the point of contact

with modern civilization inorder that the changes associated

with their racial loss of immunity might be noted. Probably

fewproblems with which our modern social groups are

concerned have been so inadequately understoodnot only

by the laity, but by the members of the medical and dental

professions as has this problem ofthe cause of dental caries.

The problem of correcting dental arch deformities and

thereby improving facial form hasdeveloped a specialty in

dentistry known as "orthodontia." The literature dealing with

the cause offacial deformities is now voluminous. The

blending of racial stocks that differ radically in facial

formhas been said by many to be the chief factor



contributing to the creation of deformities of the

face.Crowded teeth have been said to be due to the

inheritance of the large teeth of one parent and thesmall

bone formation of the other and that such inheritances

would provide dental arches that are too
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small for the teeth that have been made for them. A more

general explanation for certain types ofdeformity,

particularly for the protruding of the upper teeth over the

lower, is that they result fromthumb sucking, which tends to

bring the upper arch forward and to depress the lower.

Among theother contributing factors named have been

faulty sleeping and breathing habits. To these has

beenassigned much of the blame. This problem of facial

form, as well as that of bodily design, includingdental arch

design, is so directly a problem of growth, not only of

individuals, but of racesthemselves, that certain laws have

been very definitely worked out by physical anthropologists

aslaws of development. They have assumed that changes in

physical type can occur only through theimpact of changes

in the environment which have affected a great number of

generations. It isimportant to keep this viewpoint in mind as

the succeeding chapters are read, for they

containdescriptions of many changes in physical form that

have occurred routinely in the various racialgroups, even

during the first generation after the parents have adopted

the foods of moderncivilization.

Many of our modern writers have recognized and have

emphasized the seriousness of mental andmoral

degeneration. Laird has made a splendid contribution under



the title "The Tail That Wags theNation," (7) in which he

states:

The country's average level of general ability sinks lower

with each generation. Should theballot be restricted to

citizens able to take care of themselves? One out of four

cannot. . .. Thetail is now wagging Washington, and Wall St.

and LaSalle Street. . .. Each generation hasseen some

lowering of the American average level of general ability.

In Laird's analysis of our present situation he has stressed a

very important phase. Whileemphasizing that the

degeneration is not limited to restricted areas, he raises the

question as towhether local conditions in certain areas play

important roles in the rate and extent to whichdegeneration

has taken place. He says further, (7)

Although we might cite any one of nearly two dozen states,

we will first mention Vermontby name because that is the

place studied by the late Dr. Pearce Bailey. "It would be,"

hewrote, "safe to assume that there are at least 30

defectives per 1000 in Vermont of the eight-year-old

mentality type, and 300 per 1000 of backward or retarded

persons, persons ofdistinctly inferior intelligence. In other

words, nearly one-third of the whole population of thatstate

is of a type to require some supervision."

The problem of lowered mentality and its place in our

modern conception of bodily diseases has notbeen placed

on a physical basis as have the better understood

degenerative processes, with their directrelationship to a

diseased organ, but has generally been assigned to a realm

entirely outside thedomain of disease or injury of a special

organ or tissue. Edward Lee Thorndike, (8) of

ColumbiaUniversity, says that "thinking is as biological as



digestion." This implies that a disturbance in thecapacity to

think is directly related to a defect in the brain.

Another of the distinguished students of mental capacity, J.

B. Miner, (9) states:

If morality and intellect are finally demonstrated to be

correlated throughout the whole rangeof individual

differences, it is probably the most profoundly significant

fact with which society
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has to deal.

The origin of backwardness in a child seems to have been

assigned very largely to someexperience in that child's life

which becomes a conditioning factor and which thereafter

stronglyinfluences his behavior. The problem of the relation

of physical defects to delinquency in its variousphases,

including major crime, constitutes one of the most alarming

aspects of our modern problemsin social degeneration.

Chassell (10) has made an exhaustive study of the reports

from workers indifferent fields in several countries and

summarizes her finding as follows: "The correlation

betweendelinquency and mental inferiority as found in the

case of feeble-minded groups is clearly positive,and tends to

be marked in degree."

Burt, (it) who had made an extensive study, over an

extended period, of the problems of thebackward child and

the delinquent child in London, states in his summary and

conclusion with regardto the origin of backwardness in the

child:



Both at London and at Birmingham between 60 and 70 per

cent belong to the (innately)

"dull" category. ... In the majority the outstanding cause is a

general inferiority of intellectualcapacity, presumably inborn

and frequently hereditary.

In discussing the relationship between general physical

weakness and the mentally backward, hewrites:

Old and time-honoured as it must seem to the schoolmaster,

the problem of the backwardchild has never been attacked

by systematic research until quite recently. We know little

aboutcauses, and still less about treatment.. . . Thirdly,

though the vast majority of backwardchildren—80 per cent

in an area like London—prove to be suffering from minor

bodily ailmentsor from continued ill-health, nevertheless

general physical weakness is rarely the main factor.

Among the many surveys made in the study of the forces

that are responsible for producingdelinquency and

criminality, practically all the workers in this field have

testified to the obscurenature of those forces. Burt (12) says

that, "it is almost as though crime were some contagious

disease,to which the constitutionally susceptible were

suddenly exposed at puberty, or to which puberty leftthem

peculiarly prone." He emphasizes a relationship between

delinquency and physical deficiency:

Most repeated offenders are far from robust; they are frail,

sickly, and infirm. Indeed, soregularly is chronic moral

disorder associated with chronic physical disorder that many

havecontended that crime is a disease, or at least a

symptom of disease, needing the doctor morethan the

magistrate, physic rather than the whip.



The frequency among juvenile delinquents of bodily

weakness and ill health has beenremarked by almost every

recent writer. In my own series of cases nearly 70 per cent

weresuffering from such defects; and nearly 50 per cent

were in urgent need of medicaltreatment. ... Of all the

psychological causes of crime, the commonest and the

gravest isusually alleged to be defective mind. The most

eminent authorities, employing the most
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elaborate methods of scientific analysis, have been led to

enunciate some such belief. InEngland, for example, Dr.

Goring has affirmed that "the one vital mental constitutional

factorin the etiology of crime is defective intelligence." In

Chicago, Dr. Healy has likewisemaintained that among the

personal characteristics of the offender "mental deficiency

formsthe largest single cause of delinquency." And most

American investigators would agree.

The assertion of the obscurity of the fundamental causative

factors of delinquency constitutes oneof the most striking

aspects of the extensive literature that has been

accumulated through thereporting of intensive studies made

by workers in many countries.

Thrasher, (13) in discussing the nature and origin of gangs,

expresses this very clearly:

Gangs are gangs, wherever they are found. They represent a

specific type or variety ofsociety, and one thing that is

particularly interesting about them is the fact that they are,

inrespect to their organization, so elementary, and in

respect to their origin, so spontaneous.



Formal society is always more or less conscious of the end

for which it exists, and theorganization through which this

end is achieved is always more or less a product of design.

But gangs grow like weeds, without consciousness of their

aims, and without administrativemachinery to achieve them.

They are, in fact, so spontaneous in their origin, and so

littleconscious of the purposes for which they exist, that one

is tempted to think of them aspredetermined, foreordained,

and "instinctive," and so, quite independent of the

environmentin which they ordinarily are found.

No doubt, many cities have been provided, as has

Cleveland, with a special school for delinquentboys. The

institution there has been given the appropriate title, the

"Thomas A. Edison School." Itusually has an enrollment of

800 to 900 boys. Dr. Watson, (14) who has been of

outstanding service inthe organization of this work, makes

an important comment on the origin of the student

populationthere:

The Thomas A. Edison student population consists of a group

of truant and behavior boys,most of them in those earlier

stages of mal-adjustment which we have

termedpredelinquency. ... In general, they are the products

of unhappy experiences in school, homeand community.

They are sensitive recorders of the total complex of social

forces whichoperate in and combine to constitute what we

term their community environment.

It will be seen from these quotations that great emphasis

has been placed upon the influence of theenvironment in

determining factors of delinquency.

Hooton, the distinguished physical anthropologist of

Harvard, has made important observationsregarding our



modern physical degeneration. As an approach to this larger

problem of man'sprogressive degeneration, he has proposed

the organization and establishment of an Institute ofClinical

Anthropology, (15) the purpose of which he has indicated:

... for finding out what man is like biologically when he does

not need a doctor, in order tofurther ascertain what he

should be like after the doctor has finished with him. I am

entirelyserious when I suggest that it is a very myopic

medical science which works backward from
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the morgue rather than forward from the cradle.

Very important contributions have been made to the forces

that are at work in the development ofdelinquents through

an examination of the families in which affected individuals

have appeared.Sullenger, (16) in discussing this phase,

states:

Abbott and Breckinridge found in their Chicago studies that

a much higher percentage ofdelinquent boys than girls were

from large families. However, Healy and Bronner found

intheir studies in Chicago and Boston that the large family is

conducive to delinquency amongchildren in that the larger

the family the greater percentage of cases with more than

onedelinquent. They were unable to detect whether or not

this fact was due to parental neglect,poverty, bad

environmental conditions, or the influence of one child on

another. In each of theseries in both cities the number of

delinquents in families of different sizes showed

generalsimilarity.



As the investigations outlined in this study are reviewed,

many problems not anticipated by thewriter when these

investigations were undertaken will be presented. These

new problems were not, atfirst, generally thought of as

related directly or indirectly to our modern racial

degeneration, but havebeen found recently to be so related.

Since it will be seen that the size and shape of the head and

sinuses, including the oral cavity andthroat, are directly

influenced by forces that are at work in our modern

civilization, we shall considerthe speaking and singing

voice. In traveling among several of the primitive races, one

is frequentlyimpressed with the range and resonance of

many of the voices—in fact, by almost every voice. We

arequite familiar with the high premium that is placed on

singing voices of exceptional quality in ourmodern social

order. This is illustrated by the following comment: (17)

Tip-top Italian-style tenors have always been a scarce

commodity, and for the past twodecades they have been

growing scarcer and scarcer. Opera impresarios count on the

fingers ofone hand the lust-high-voice Latins.. . . Since the

death of Enrico Caruso (1921) opera houseshave shown a

steady decline.

Important light will be thrown on this phase of the problem—

the cause of fewer good voices inItaly today than of old—as

we note the narrowing of the face and of the dental arches

and as we seethe change in the form of the palate of the

various primitive races. These changes occur even in thefirst

generation after the parents have adopted the foods of

modern white civilizations.

As we study the primitives we will find that they have had

an entirely different conception of thenature and origin of



the controlling forces which have molded individuals and

races.

Buckle, (18) in writing his epoch-making "History of

Civilization" about the middle of the lastcentury, summed

up his years of historical studies with some very important

conclusions, some ofwhich are as follows:

2. It is proved by history, and especially by statistics, that

human actions are governed bylaws as fixed and regular as

those which rule in the physical world.
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3. Climate, soil, food, and the aspects of Nature are the

principal causes of intellectualprogress.

6. Religion, literature, and government are, at best, but the

products, and not the cause ofcivilization.

This important view was not orthodox and was met by very

severe criticism. The newer knowledgestrongly corroborates

his view.

My early studies of the relation of nutrition to dental

problems were related chiefly to growthdefects in the teeth

produced long before the eruption of the permanent teeth,

chiefly from one yearof age to the time of eruption. These

often appeared as lines across the teeth. I was able to trace

theselines directly to the use of a few highly processed baby

foods. I published an extensive report on thisphase of the

problem, together with illustrations, in 1913. (19) These

injuries are disclosed with the x-ray long before the teeth

erupt. These disturbances occur much less frequently in

connection with thebaby foods used today.



The problems of modern degeneration can in general be

divided into two main groups, those whichrelate to the

perfection of the physical body and those which relate to its

function. The latter includecharacter as expressed in

behavior of individuals and of groups of individuals which

thus relate tonational character and to an entire culture.

In an enumeration of the phases in which there is a

progressive decline of modern civilization, it isessential that

we keep in mind that in addition to an analysis of the forces

responsible for individualdegeneration, the ethical

standards of the whole group cannot be higher than those of

the individualsthat compose it. That recent mass

degeneration is in progress is attested by daily events

throughoutthe world. The current interpretation for

individual character degeneration largely places

theresponsibility on a conditioning factor which exerts an

influence during early childhood and thereforeis directly

related to the environment of the child. These, therefore, are

postnatal conditioning factors.An important contribution to

this phase comes directly from the experience of primitive

races andindicates that a more fundamental conditioning

factor had developed in the prenatal period. If,therefore,

large groups of individuals suffer from such a prenatal

conditioning influence, new lightwill be thrown upon the

larger problems of group deterioration. History seems to

provide records ofsuch mass degeneration as, for example,

those which culminated in the so-called "dark ages."

Thatsome such mass degeneration is now in progress is

suggested by leading students of human welfare.The regius

professor of Greek at Oxford in his inaugural lecture in 1937

made the followingobservation: (20)

In the revolution of thought through which we are living, the

profoundest and mostdisturbing element is the breakdown

of that ethical system which, since the days ofConstantine,



has imposed upon European culture at least the semblance

of moral unity.

In commenting on this important statement Sir Alfred

Zimmern in his address on the decline ofinternational

standards said that "Recent events should convince the

dullest mind of the extent towhich international standards

have deteriorated and the anarchy which threatens the

repudiation of
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law and order in favour of brute force."

The problem of progressive decline in individual and group

ethical standards is commanding theattention of great

international organizations. In discussing this problem

before the InternationalRotary at its meeting in San

Francisco in June, 1938, one of the leaders in mass reform,

MayorHarold Burton of Cleveland, stressed very important

phases. He stated that the American boys "aremaking

irrevocable choices" between good and bad citizenship

which "may make or wreck thenation. It may be on the

battlefield of crime prevention that the life of democracy will

be saved." Hedescribed great industrial cities as battlefields

where "the tests of democracy are the newest andsharpest."

(21). . . "For centuries," he said:

... we have fought crime primarily by seeking to catch the

criminal after the crime has beencommitted and then

through his punishment to lead or drive him and others to

goodcitizenship. Today the greater range of operation and

greater number of criminals argue thatwe must deal with the

flood waters of crime. We must prevent the flood by study,



control anddiversion of the waters at their respective

sources. To do this we must direct the streams ofgrowing

boys in each community away from fields of crime to those

of good citizenship.

If the "flood waters" that must be controlled lie farther back

than the cradle, in order to safeguardindividual character

and individual citizenship from prenatal conditioning factors

which haveprofound influence in determining the reaction of

the individuals to the environment, it is essentialthat

programs that are to be efficient in maintaining national

character reach back to those forceswhich are causing the

degeneration of increasing numbers of the population in

succeedinggenerations of our modern cultures.

That the problem of mass degeneration constitutes one of

the most alarming problems of ourmodernized cultures is

demonstrated by the urgency of appeals that are being

made by students innational and international affairs. The

discussion of "An Ethical Declaration for the Times," (22)

adeclaration of faith, is accompanied by a pledge. This

pledge reads:

1 pledge myself to use every opportunity for action to

uphold the great tradition ofcivilization to protect all those

who may suffer for its sake, and to pass it on to the

cominggenerations. 1 recognized no loyalty greater than

that to the task of preserving truth, toleration,and justice in

the coming world order.

The author emphasizes the great danger of taking for

granted that the cultural progress that has beenattained will

continue. There is probably no phase of this whole problem

of modern degeneration thatis so brilliantly illuminated by

the accumulated wisdom of primitive races as group

degeneration.They have so organized the life of the family



and the individual that the nature of the forces

whichestablished individual behavior and character are

controlled.

Our problem of modern degeneration involves both

individual and group destiny. Our approach tothis study will,

accordingly, involve first a critical examination of the forces

that are responsible forindividual degeneration.

In my search for the cause of degeneration of the human

face and the dental organs I have been
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unable to find an approach to the problem through the study

of affected individuals and diseasedtissues. In my two

volume work on "Dental Infections," Volume I, entitled

"Dental Infections, Oraland Systemic," and Volume II,

entitled "Dental Infections and the Degenerative Diseases,"

(23) Ireviewed at length the researches that I had conducted

to throw light on this problem. The evidenceseemed to

indicate clearly that the forces that were at work were not to

be found in the diseasedtissues, but that the undesirable

conditions were the result of the absence of something,

rather than ofthe presence of something. This strongly

indicated the need for finding groups of individuals

sophysically perfect that they could be used as controls. In

order to discover them, I determined tosearch out primitive

racial stocks that were free from the degenerative processes

with which we areconcerned in order to note what they have

that we do not have. These field investigations have

takenme to many parts of the world through a series of

years. The following chapters review the studiesmade of



primitive groups, first, when still protected by their isolation,

and, second, when in contactwith modern civilization.
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Chapter 3

ISOLATED AND MODERNIZED SWISS

In ORDER to study the possibility of greater nutritive value

in foods produced at a high elevation,

as indicated by a lowered incidence of morbidity, including

tooth decay, I went to Switzerland andmade studies in two

successive years, 1931 and 1932. It was my desire to find, if

possible, groups ofSwiss living in a physical environment

such that their isolation would compel them to live largely

onlocally produced foods. Officials of the Swiss Government

were consulted as to the possibility offinding people in

Switzerland whose physical isolation provided an adequate

protection. We weretold that the physical conditions that

would not permit people to obtain modern foods would

preventus from reaching them without hardship. However,

owing to the completion of the LoetschbergTunnel, eleven

miles long, and the building of a railroad that crosses the

Loetschental Valley, at alittle less than a mile above sea

level, a group of about 2,000 people had been made easily

accessiblefor study, shortly prior to 1931. Practically all the

human requirements of the people in that valley,except a

few items like sea salt, have been produced in the valley for

centuries.

A bird's eye view of the Loetschental Valley, looking toward

the entrance, is shown in Fig. 1. Thepeople of this valley

have a history covering more than a dozen centuries. The

architecture of theirwooden buildings, some of them several

centuries old, indicates a love for simple stability, adapted

toexpediency and efficiency. Artistically designed mottoes,

many of them centuries old, are carveddeep in the heavy



supporting timbers, both within and without the buildings.

They are alwaysexpressive of devotion to cultural and

spiritual values rather than to material values. These

peoplehave never been conquered, although many efforts

have been made to invade their valley. Except forthe rugged

cleft through which the river descends to the Rhone Valley,

the Loetschental Valley isalmost completely enclosed by

three high mountain ranges which are usually snow-capped.

This passcould be guarded by a small band against any

attacking forces since artificial landslides could easilybe

released. The natural occurrence of these landslides has

made passage through the gorgehazardous, if not

impossible, for months of the year. According to early

legends of the valley thesemountains were the parapets of

the universe, and the great glacier of the valley, the end of

theuniverse. The glacier is a branch of the great ice field

that stretches away to the west and south fromthe ice-cap of

the Jungfrau and Monch. The mountains, however, are

seldom approached from thisdirection because of the

hazardous ice fields. The gateway to them with which the

traveling world isfamiliar is from Interlaken by way of the

Lauterbrunnen or Grindelwald valleys.
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Fig. 1. Beautiful Loetschental Valley about a mile above sea

level.About two thousand Swiss live here. In 1932 no deaths

had occurredfrom tuberculosis in the history of the valley.

At the altitude of the Loetschental Valley the winters are

long, and the summers short butbeautiful, and accompanied

by extraordinarily rapid and luxuriant growth. The meadows

are fragrantwith Alpine flowers, with violets like pansies,

which bloom all summer in deepest hues.

The people of the Loetschental Valley make up a community

of two thousand who have been aworld unto themselves.

They have neither physician nor dentist because they have

so little need forthem; they have neither policeman nor jail,

because they have no need for them. The clothing hasbeen

the substantial homespuns made from the wool of their

sheep. The valley has produced not onlyeverything that is

needed for clothing, but practically everything that is

needed for food. It has beenthe achievement of the valley to

build some of the finest physiques in all Europe. This is

attested toby the fact that many of the famous Swiss guards

of the Vatican at Rome, who are the admiration ofthe world

and are the pride of Switzerland, have been selected from

this and other Alpine valleys. Itis every Loetschental boy's

ambition to be a Vatican guard. Notwithstanding the fact



that tuberculosisis the most serious disease of Switzerland,

according to a statement given me by a governmentofficial,

a recent report of inspection of this valley did not reveal a

single case. I was aided in mystudies in Switzerland by the

excellent cooperation of the Reverend John Siegen, the

pastor of the onechurch of this beautiful valley.

The people live largely in a series of villages dotting the

valley floor along the river bank. The landthat is tilled,

chiefly for producing hay for feeding the cattle in the winter

and rye for feeding thepeople, extends from the river and

often rises steeply toward the mountains which are wooded

withtimber so precious for protection that little of it has been

disturbed. Fortunately, there is much moreon the vast area

of the mountain sides than is needed for the relatively small

population. The forestshave been jealously guarded because

they are so greatly needed to prevent slides of snow and

rockswhich might engulf and destroy the villages.

The valley has a fine educational system of alternate

didactic and practical work. All children arerequired to

attend school six months of the year and to spend the other

six months helping with the
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farming and dairying industry in which young and old of

both sexes must work. The school system isunder the direct

supervision of the Catholic Church, and the work is well

done. The girls are alsotaught weaving, dyeing and garment

making. The manufacture of wool and clothing is the

chiefhomework for the women in the winter.



No trucks nor even horses and wagons, let alone tractors,

are available to bear the burdens up anddown the mountain

sides. This is all done on human backs for which the hearts

of the people havebeen made especially strong.

We are primarily concerned here with the quality of the

teeth and the development of the faces thatare associated

with such splendid hearts and unusual physiques. I made

studies of both adults andgrowing boys and girls, during the

summer of 1931, and arranged to have samples of

food,particularly dairy products, sent to me about twice a

month, summer and winter. These products havebeen tested

for their mineral and vitamin contents, particularly the fat-

soluble activators. The sampleswere found to be high in

vitamins and much higher than the average samples of

commercial dairyproducts in America and Europe, and in the

lower areas of Switzerland.

Hay is cut for winter feeding of the cattle, and this hay grows

rapidly. The hay proved, on chemicalanalysis made at my

laboratory, to be far above the average in quality for

pasturage and storagegrasses. Almost every household has

goats or cows or both. In the summer the cattle seek the

higherpasturage lands and follow the retreating snow which

leaves the lower valley free for the harvestingof the hay and

rye. The turning of the soil is done by hand, since there are

neither plows nor draftanimals to drag the plows, in

preparation for the next year's rye crop. A limited amount of

gardenstuff is grown, chiefly green foods for summer use.

While the cows spend the warm summer on theverdant

knolls and wooded slopes near the glaciers and fields of

perpetual snow, they have a periodof high and rich

productivity of milk. The milk constitutes an important part

of the summer'sharvesting. While the men and boys gather

in the hay and rye, the women and children go in

largenumbers with the cattle to collect the milk and make



and store cheese for the following winter's use.This cheese

contains the natural butter fat and minerals of the splendid

milk and is a virtualstorehouse of life for the coming winter.

From Dr. Siegen, I learned much about the life and customs

of these people. He told me that theyrecognize the presence

of Divinity in the life-giving qualities of the butter made in

June when thecows have arrived for pasturage near the

glaciers. He gathers the people together to thank the

kindFather for the evidence of his Being in the life-giving

qualities of butter and cheese made when thecows eat the

grass near the snow line. This worshipful program includes

the lighting of a wick in abowl of the first butter made after

the cows have reached the luscious summer pasturage. This

wick ispermitted to burn in a special sanctuary built for the

purpose. The natives of the valley are able torecognize the

superior quality of their June butter, and, without knowing

exactly why, pay it duehomage.

The nutrition of the people of the Foetschental Valley,

particularly that of the growing boys andgirls, consists

largely of a slice of whole rye bread and a piece of the

summer-made cheese (about aslarge as the slice of bread),

which are eaten with fresh milk of goats or cows. Meat is

eaten aboutonce a week. In the light of our newer

knowledge of activating substances, including vitamins, and
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the relative values of food for supplying minerals for body

building, it is clear why they have healthybodies and sound

teeth. The average total fat-soluble activator and mineral

intake of calcium andphosphorus of these children would far

exceed that of the daily intake of the average American



child.The sturdiness of the child life permits children to play

and frolic bareheaded and barefooted even inwater running

down from the glacier in the late evening's chilly breezes, in

weather that made uswear our overcoats and gloves and

button our collars. Of all the children in the valley still using

theprimitive diet of whole rye bread and dairy products the

average number of cavities per person was0.3. On an

average it was necessary to examine three persons to find

one defective deciduous orpermanent tooth. The children

examined were between seven and sixteen years of age.

If one is fortunate enough to be in the valley in early August

and witness the earnestness withwhich the people celebrate

their national holiday, he will be privileged to see a sight

long to beremembered. These celebrations close with the

gathering together of the mountaineers on variouscrags and

prominences where great bonfires are lighted from fuel that

has been accumulated and builtinto an enormous mound to

make a huge torchlight. These bonfires are lighted at a

given hour fromend to end of the valley throughout its

expanse. Every mountaineer on a distant crag seeing the

lightsknows that the others are signalling to him that they,

too, are making their sacred consecration insong which says

one for all and all for one." This motive has been crystallized

into action and hasbecome a part of the very souls of the

people. One understands why doors do not need to be

bolted inthe Loetschental Valley.

How different the level of life and horizon of such souls from

those in many places in the so-calledcivilized world in which

people have degraded themselves until life has no interest

in values thatcannot be expressed in gold or pelf, which

they would obtain even though the life of the person

beingcheated or robbed would thereby be crippled or

blotted out.



One immediately wonders if there is not something in the

life-giving vitamins and minerals of thefood that builds not

only great physical structures within which their souls

reside, but builds mindsand hearts capable of a higher type

of manhood in which the material values of life are

madesecondary to individual character. In succeeding

chapters we will see evidence that this is the case.

Our quest has been for information relative to the health of

the body, the perfection of the teeth,and the normality of

development of faces and dental arches, in order that we

might through ananalysis of the foods learn the secret of

such splendid body building and learn from the people of

thevalley how the nutrition of all groups of people may be

reinforced, so that they, too, may be free frommankind's

most universal disease, tooth decay and its sequelae. These

studies included not only themaking of a physical

examination of the teeth, the photographing of subjects, the

recording ofvoluminous data, the obtaining of samples of

food for chemical analysis, the collecting of

detailedinformation regarding daily menus; but also the

collecting of samples of saliva for chemical analysis.The

chemical analysis of saliva was used to test out my newly

developed procedure for estimating thelevel of immunity to

dental caries for a given person at a given time. This

procedure is outlined infollowing chapters. The samples of

saliva were preserved by an addition of formalin equivalent

inamount to one per cent of the sample of saliva.

These children will, it is hoped, be reexamined in succeeding

years in order to make comparative
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studies of the effect of the changes in the local nutritional

programs. Some of these changes arealready in progress.

There is now a modern bakery dispensing white bread and

many white-flourproducts which was in full operation in

1932.

I inquired of many persons regarding the most favorable

districts in which to make further studiesof groups of people

living in protected isolation because of their physical

environment, and decidedto study some special high Alpine

valleys between the Rhone Valley and Italy, which I included

in1932. The Canton of Wallis is bordered by French-speaking

people on the west, by Italian-speakingpeople on the south,

and by German-speaking people on the east and north. I had

as guides andinterpreters in Wallis, Dr. Alfred Gysi and also

Dr. Adolf Roos through part of the territory.

Our first expedition was into the valley of the Visp which is a

great gorge extending southwardfrom the Rhone River,

dividing into two gorges, one going to the Saas Fee country,

and the other tothe vicinity of the Matterhorn with its almost

spirelike pinnacle lifting itself above the surroundingsnow-

capped mountains and visible from eminences in all

directions as one of the mightiest and mostsublime

spectacles in the world. It was one of the last mountains of

Europe to be scaled by man. Onehas not seen the full

majesty of the Alps if he has not seen the Matterhorn.

We left the mountain railroad, which makes many of the

grades with the cog system, at the town ofSt. Nicholas, and

climbed the mountain trail to an isolated settlement on the

east bank of theMattervisp River, called Grachen, a five-hour

journey. The settlement is on a shelf high above theeast side

of the river where it is exposed to southern sunshine and

enjoys a unique isolation becauseof its physical

inaccessibility. An examination made of the children in this



community showed thatonly 2.3 teeth out of every hundred

had been attacked by tooth decay.

The hardihood of the people was splendidly illustrated by a

woman of 62 years who carried anenormous load of rye on

her back at an altitude of about 5,000 feet. We met her later

and talked toher, and found that she was extraordinarily well

developed and well preserved. She showed us

hergrandchildren who had fine physiques and facial

developments.

The rye is so precious that while being carried the heads are

protected by wrapping them in canvasso that not a kernel

will be lost. The rye is thrashed by hand and ground in stone

mills which wereformerly hand-turned like the one shown in

Fig. 2. Recently water turbines have been installed.

Water power is abundant and the grinding is done for the

people of the mountain side in these water-driven mills.

Only wholerye flour is available. Each household takes turns

in using the communitybake-oven, which is shown in Fig. 2.

A month's supply of whole-rye bread is baked at one time for

agiven family.
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FIG. 2. For centuries the natives ground their rye in this type

of handmill. This community bake-oven for whole rye bread

is passing.

Here again the cows were away in the midsummer,

pasturing up near the glaciers. Grachen has analtitude of

about 5,000 feet. The church at Grachen was built several

hundred years ago. We wereshown an embossed certificate

of honor and privilege extended to a group of about 120

people whohad originally built the edifice. We were given

valued assistance by the local priest, and wereprovided with

facilities in his spacious and well-kept rooms for making our

studies of the children.

From Grachen we returned to St. Nicholas and proceeded

from there by train down the valley andup another steep

ascent, requiring several hours, to the hamlet of

Visperterminen, on the east side ofthe mountain above the

Visp River, and below the junction of the Mattervisp and

Saaservisp. Thiscommunity is made up of about 1,600

people living on a sheltered shelf high above the river

valley.The view from this position is indescribably beautiful.

It is a little below the timber line of this andthe surrounding

mountains. Majestic snow-clad peaks and precipitous

mountains dot the horizon andshade off into winding gorges



which mark the course of wandering streams several

thousand feetbelow our vantage point. It is a place to stop

and ponder.

The gradations in climate range in the summer from a

tropical temperature in protected nooksduring the daytime

to sub-zero weather with raging blizzards at night on the

high mountains. It is aplace where human stamina can be

tempered to meet all the vicissitudes of life.

The village consists of a group of characteristically designed

Swiss chalets clustered on themountain side. The church

stands out as a beacon visible from mountains in all

directions.Visperterminen is unique in many respects.

Notwithstanding its relative proximity to civilization—it

isonly a few hours' journey to the thoroughfare of the Rhone

Valley—it has enjoyed isolation andopportunity for

maintaining its characteristic primitive social and civil life.

We were greeted here bythe president of the village who

graciously opened the school house and sent messengers to

have thechildren of the community promptly come to the

school building in order that we might make suchstudies as

we desired. This study included a physical examination of

the teeth and of the generaldevelopment of the children,

particularly of the faces and dental arches, the making of

photographicrecords, the obtaining of samples of saliva, as

in other places, and also the making of a detailed study
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of the nutrition. In addition, we obtained samples of foods

for chemical analysis.



The people of Visperterminen have the unique distinction of

owning land in the lower part of themountain on which they

maintain vineyards to supply wine for this country. They

have the highestvineyards of Europe. They are grown on

banks that are often so steep that one wonders how the

tillersof the soil or the gatherers of the fruit can maintain

their hold on the precarious and shifting footing.Each

terrace has a trench near its lower retaining wall to catch the

soil that is washed down, and thissoil must be carried back

in baskets to the upper boundary of the plot. This is all done

by humanlabor. The vineyards afforded them the additional

nutrition of wine and of fruit minerals and vitaminswhich the

two groups we studied at Loetschental and Grachen did not

have.

This additional nutrition was of importance because of the

opportunity for obtaining through itvitamin C. It is of

particular interest in the study of the incidence of tooth

decay in Visperterminenthat these additional factors had not

created a higher immunity to tooth decay, nor a better

conditionof health in gingival tissues than previously found.

In each one hundred teeth examined 5.2 werefound to have

been attacked at some time by tooth decay. Here again the

nutrition consisted of rye,used almost exclusively as the

cereal; of dairy products; of meat about once a week; and

also somepotatoes. Limited green foods were eaten during

the summer. The general custom is to have a sheepdressed

and distributed to a group of families, thus providing each

family with a ration of meat forone day a week, usually

Sunday. The bones and scraps are utilized for making soups

to be servedduring the week. The children have goat's milk

in the summer when the cows are away in the

higherpastures near the snow line. Certain members of the

families go to the higher pastures with the cowsto make

cheese for the coming winter's use.



The problem of identifying goats or cattle for establishing

individual ownership is a considerableone where the stock of

all are pastured in common herds. It was interesting to us to

observe how thisproblem was met. The president of the

village has what is called a "tessel" which is a string

ofmanikins in imitation of goats or cattle made of wood and

leather. Every stock owner must provide amanikin to be left

in the safekeeping of the president of the village with whom

it is registered. Itcarries on it the individual markings that

this member of the colony agrees to put on every member

ofhis animal stock. The marking may be a hole punched in

the left ear or a slit in the right ear, or anycombination of

such markings as is desired. Thereafter all animals carrying

that mark are the propertyof the person who registered it;

similarly, any animals that have not this individual symbol

ofidentification cannot be claimed by him.

As one stands in profound admiration before the stalwart

physical development and high moralcharacter of these

sturdy mountaineers, he is impressed by the superior types

of manhood,womanhood, and childhood that Nature has

been able to produce from a suitable diet and a

suitableenvironment. Surely, here is evidence enough to

answer the question whether cereals should beavoided

because they produce acids in the system which if formed

will be the cause of tooth decayand many other ills

including the acidity of the blood or saliva. Surely, the

ultimate control will befound in Nature's laboratory where

man has not yet been able to meddle sufficiently with

Nature'snutritional program to blight humanity with

abnormal and synthetic nutrition. When one has watchedfor

days the childlife in those high Alpine preserves of superior

manhood; when one has contrastedthese people with the

pinched and sallow, and even deformed, faces and distorted

bodies that areproduced by our modern civilization and its

diets; and when one has contrasted the unsurpassed
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beauty of the faces of these children developed on Nature's

primitive foods with the varied assortmentof modern

civilization's children with their defective facial

development, he finds himself filled withan earnest desire to

see that this betterment is made available for modern

civilization.

Again and again we had the experience of examining a

young man or young woman and findingthat at some period

of his life tooth decay had been rampant and had suddenly

ceased; but, during thestress, some teeth had been lost.

When we asked such people whether they had gone out of

themountain and at what age, they generally replied that at

eighteen or twenty years of age they hadgone to this or that

city and had stayed a year or two. They stated that they had

never had a decayedtooth before they went or after they

returned, but that they had lost some teeth in the short

periodaway from home.

At this point of our studies Dr. Roos found it necessary to

leave, but Dr. Gysi accompanied us tothe Anniviers Valley,

which is also on the south side of the Rhone. The river of the

valley, theNavizenze, drains from the high Swiss and Italian

boundary north to the Rhone River. Here again wehad the

remarkable experience of finding communities near to each

other, one blessed with highimmunity to tooth decay, and

the other afflicted with rampant tooth decay.

The village of Ayer lies in a beautiful valley well up toward

the glaciers. It is still largely primitive,although a

government road has recently been developed, which, like

many of the new arteries, hasmade it possible to dispatch



military protection when and if necessary to any community.

In thisbeautiful hamlet, until recently isolated, we found a

high immunity to dental caries. Only 2.3 teethout of each

hundred examined were found to have been attacked by

tooth decay. Here again thepeople were living on rye and

dairy products. We wonder if history will repeat itself in the

next fewyears and if there, too, this enviable immunity will

be lost with the advent of the highway. Usually itis not long

after tunnels and roads are built that automobiles and

wagons enter with modern foods,which begin their

destructive work. This fact has been tragically demonstrated

in this valley since aroadway was extended as far as Vissoie

several years ago. In this village modern foods have

beenavailable for some time. One could probably walk the

distance from Ayer to Vissoie in an hour. Thenumber of teeth

found to be attacked with caries for each one hundred

children's teeth examined atVissoie was 20.2 as compared

with 2.3 at Ayer. We had here a splendid opportunity to

study thechanges that had occurred in the nutritional

programs. With the coming of transportation and

newmarkets there had been shipped in modern white flour;

equipment for a bakery to make white-flourgoods; highly

sweetened fruit, such as jams, marmalades, jellies, sugar

and syrups—all to be tradedfor the locally produced high-

vitamin dairy products and high-mineral cheese and rye;

and with theexchange there was enough money as premium

to permit buying machine-made clothing and

variousnovelties that would soon be translated into

necessities.

Each valley or village has its own special feast days of which

athletic contests are the principalevents. The feasting in the

past has been largely on dairy products. The athletes were

provided withlarge bowls of cream as constituting one of the

most popular and healthful beverages, and specialcheese

was always available. Practically no wine was used because



no grapes grew in that valley, andfor centuries the isolation

of the people prevented access to much material that would

provide wine.

In the Visperterminen community, however, the special

vineyards owned by these people on thelower level of the

mountain side provided grape juice in various stages of

fermentation, and their
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feasts in the past have been celebrated by the use of wines

of rare vintage as well as by the use ofcream and other dairy

products. Their cream products took the place of our modern

ice cream. It wasa matter of deep interest to have the

President of Visperterminen show us the tankards that had

beenin use in that community for nine or ten centuries. The

care of these was one of the manyresponsibilities of the

chief executive of the hamlet.

It is reported that practically all skulls that are exhumed in

the Rhone valley, and, indeed,practically throughout all of

Switzerland where graves have existed for more than a

hundred years,show relatively perfect teeth; whereas the

teeth of people recently buried have been riddled withcaries

or lost through this disease. It is of interest that each church

usually has associated with it acemetery in which the graves

are kept decorated, often with beautiful designs of fresh or

artificialflowers. Members of succeeding generations of

families are said to be buried one above the other to adepth

of many feet. Then, after a sufficient number of generations



have been so honored, their bodiesare exhumed to make a

place for present and coming generations. These skeletons

are usuallypreserved with honor and deference. The bones

are stacked in basements of certain buildings of thechurch

edifice with the skulls facing outward. These often constitute

a solid wall of considerableextent. In Naters there is such a

group said to contain 20,000 skeletons and skulls. These

were studiedwith great interest as was also a smaller

collection in connection with the cathedral at Visp.

Whilemany of the single straight-rooted teeth had been lost

in the handling, many were present. It was amatter of

importance to find that only a small percentage of teeth had

had caries. Teeth that had beenattacked with deep caries

had developed apical abscesses with consequent

destruction of the alveolarprocesses. Evidence of this bone

change was readily visible. Sockets of missing teeth still

hadcontinuous walls, indicating that the teeth had been

vital at death.

The reader will scarcely believe it possible that such marked

differences in facial form, in theshape of the dental arches,

and in the health condition of the teeth as are to be noted

when passingfrom the highly modernized lower valleys and

plains country in Switzerland to the isolated highvalleys can

exist. Fig. 3 shows four girls with typically broad dental

arches and regular arrangementof the teeth. They have

been born and raised in the Loetschental Valley or other

isolated valleys ofSwitzerland which provide the excellent

nutrition that we have been reviewing. They have

beentaught little regarding the use of tooth brushes. Their

teeth have typical deposits of unscrubbedmouths; yet they

are almost completely free from dental caries, as are the

other individuals of thegroup they represent. In a study of

4,280 teeth of the children of these high valleys, only 3.4

per centwere found to have been attacked by tooth decay.



This is in striking contrast to conditions found inthe

modernized sections using the modern foods.

file:///CI/Archivos%20de%20programa/eMule/Incoming...20D

egeneration%20by%20Weston%20Price/0200251h.html (34

de 316)06/07/2006 7:50:08

FIG. 3. Normal design of face and dental arches when

adequatenutrition is provided for both the parents and the

children.Note the well developed nostrils.

In Loetschental, Grachen, Visperterminen and Ayer, we have

found communities of native Swissliving almost exclusively



on locally produced foods consisting of the cereal, rye, and

the animalproduct, milk, in its various forms. At Vissoie, with

its available modern nutrition, there has been acomplete

change in the level of immunity to dental caries. It is

important that studies be made inother communities which

correspond in altitude with the first four places studied in

which there was ahigh immunity to dental caries. Modern

foods should be available in the new communities

selectedfor comparative study. To find such places one

would naturally think of those that are world-famed ashealth

resorts providing the best things that modern science and

industry can assemble. Surely St.Moritz would be such a

place. It is situated in the southeastern part of the Republic

of Switzerlandnear the headwaters of the Danube in the

upper Engadin. This world-famous watering place

attractspeople of all continents for both summer and winter

health building and for the enjoyment of themountain lakes,

snow-capped peaks, forested mountain sides, and crystal

clear atmosphere withabundance of sunshine.
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The journey from the Canton of Wallis (Valais) to the upper

Engadin takes one up the Rhonevalley, climbing continually

to get above cascades and beautiful waterfalls until one

comes to thegreat Rhone glacier which blocks the end of the

valley. The water gushes from beneath the mountainof ice to

become the parent stream of the Rhone river which passes

westward through the Rhonevalley receiving tributaries from

snow-fed streams from both north and south watersheds, as

it rollswestward to the beautiful Lake Geneva and then

onward west and south to the Mediterranean.



It is of significance that a study of the child life in the Rhone

valley, as made by Swiss officials andreported by Dr. Adolf

Roos and his associates, shows that practically every child

had tooth decay andthe majority of the children had decay

in an aggravated form. People of this valley are provided

withadequate railroad transportation for bringing them the

luxuries of the world. As we pass eastwardover the pass

through Andermatt, we are reminded that the trains of the

St. Gotthard tunnel gothundering through the mountain a

mile below our feet en route to Italy. To reach our goal,

thebeautiful modern city and summer resort of St. Moritz, we

enter the Engadin country famed for itsbeauty and crystal-

clear atmosphere. We already know something of the beauty

that awaits us whichhas attracted pleasure seekers and

beauty lovers of the world to St. Moritz. One would

scarcelyexpect to see so modern a city as St. Mortiz at an

altitude of a little over a mile, with little else toattract people

than its climate in winter and summer, the magnificent

scenery, and the clearatmosphere. We have passed from the

communities where almost everyone wears homespuns to

oneof English walking coats and the most elegant of

feminine attire. Everyone shows the effect ofcontact with

culture. The hotels in their appointments and design are

reminiscent of Atlantic City.Immediately one sees something

is different here than in the primitive localities: the children

havenot the splendidly developed features, and the people

give no evidence of the great physical reservethat is present

in the smaller communities.

Through the kindness of Dr. William Barry, a local dentist,

and through that of the superintendentof the public schools,

we were invited to use one of the school buildings for our

studies of thechildren. The summer classes were dismissed

with instructions that the children be retained so thatwe

could have them for study. Several factors were immediately

apparent. The teeth were shining andclean, giving eloquent



testimony of the thoroughness of the instructions in the use

of the moderndentifrices for efficient oral prophylaxis. The

gums looked better and the teeth more beautiful forhaving

the debris and deposits removed. Surely this superb climate,

this magnificent setting,combined with the best of the

findings of modern prophylactic science, should provide a

100-per-centimmunity to tooth decay. But in a study of the

children from eight to fifteen years of age, 29.8 percent of

the teeth had already been attacked by dental caries. Our

study of each case included carefulexamining of the mouth;

photographing of the face and teeth; obtaining of samples

of saliva forchemical analysis; and a study of the program of

nutrition followed by the given case. In most cases,the diet

was strikingly modern, and the only children found who did

not have tooth decay proved tobe children who were eating

the natural foods, whole rye bread and plenty of milk.

In Chapter 15, a detailed discussion of the chemical

differences in the food constituents ispresented for both the

districts subject to immunity, and for those subject to

susceptibility.

I was told by a former resident of this upper Engadin country

that in one of the isolated valleys
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only a few decades ago the children were still carrying their

luncheons to school in the form ofroasted rye carried dry in

their pockets. Their ancestors had eaten cereal in this dry

form for centuries.

St. Moritz is a typical Alpine community with a physical

setting lar to that in the Cantons of Bernand Wallis (Valais).



It is, however, provided with modern nutrition consisting of

an abundance ofwhite-flour products, marmalades, jams,

canned vegetables, confections, and fruits—all of which

aretransported to the district. Only a limited supply of

vegetables is grown locally. We studied somechildren here

whose parents retained their primitive methods of food

selection, and without exceptionthose who were immune to

dental caries were eating a distinctly different food from

those with highsusceptibility to dental caries.

Few countries of the world have had officials so untiring in

their efforts to study and tabulate theincidence of dental

caries in various geographic localities as has Switzerland. In

the section lying tothe north and east, and near Lake

Constance, there is a considerable district where it is

reported that100 per cent of the people are suffering from

dental caries. In almost all the other parts of Switzerlandin

which the population is large 95 to 98 per cent of the people

suffer from dental caries. Of the tworemaining districts, in

one there is from 90 to 95 per cent and in the other from 85

to 90 per centindividual susceptibility to dental caries. Since

in the district in the vicinity of Lake Constance theincidence

of dental caries is so high that it is recorded as 100 per cent,

it seemed especially desirableto make a similar critical study

there and to obtain samples of saliva and detailed

informationregarding the food, and to make detailed

physical examinations of growing children in thiscommunity,

and through the great kindness of Dr. Hans Eggenberger,

Director of Public Health forthis general district, we were

given an opportunity to do so.

Arrangements were made by Dr. Eggenberger so that typical

groups of children, some ininstitutions, could be studied. He

is located at Herisau in the Canton of St. Gall. We found

work wellorganized for building up the health of these

children in so far as outdoor treatment, fresh air,



andsunshine were concerned. As dental caries is a major

problem, and probably nutritional, it is treatedby sunshine.

The boys' group and girls' group are both given suitable

athletic sports under skillfullytrained directors. These groups

are located in different parts of the city. Their recreation

grounds areopen lawns adjoining wooded knolls which give

the children protection and isolation in which to playin their

sunsuits and build vigorous appetites, and thus to prepare

for their institutional foods whichwere largely from a modern

menu. Critical dental examinations were made and an

analysis of thedata obtained revealed that one-fourth of all

teeth of these growing boys and girls had already

beenattacked by dental caries, and that only 4 per cent of

the children had escaped from the ravages oftooth decay,

which disease many of them had in an aggravated form.

In the Herisau group 25.5 per cent of the 2,065 teeth

examined had been attacked by dental cariesand many

teeth were abscessed. The upper photographs in Fig. 4 are of

two girls with typicallyrampant tooth decay. The one to the

left is sixteen years of age and several of her permanent

teeth aredecayed to the gum line. Her appearance is

seriously marred, as is also that of the girl to the right.

Another change that is seen in passing from the isolated

groups with their more nearly normalfacial developments, to

the groups of the lower valleys, is the marked irregularity of

the teeth withnarrowing of the arches and other facial

features. In the lower half of Fig. 4 may be seen two such
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cases. While in the isolated groups not a single case of a

typical mouth breather was found, manywere seen among



the children of the lower-plains group. The children studied

were from ten tosixteen years of age.

Fig. 4. In the modernized districts of Switzerland tooth decay

isrampant. The girl, upper left, is sixteen and the one to the

right isyounger. They use white bread and sweets liberally.

The two childrenbelow have very badly formed dental

arches with crowding of theteeth, this deformity is not due

to heredity.

Many individuals in the modernized districts bore on their

faces scars which indicated that theabscess of an infected

tooth had broken through to the external surface where it

had developed afistula with resultant scar tissue, thus

producing permanent deformity.



Bad as these conditions were, we were told that they were

better than the average for thecommunity. The ravages of

dental caries had been strikingly evident as we came in

contact with thelocal and traveling public. As we had at St.

Moritz, we found an occasional child with much betterteeth

than the average. Usually the answer was not far to seek.

For example, in one of the St. Moritzgroups, in a class of

sixteen boys, there were 158 cavities, or an average of 9.8

cavities per person
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(fillings are counted as cavities). In the cases of three other

children in the same group, there wereonly three cavities,

and one case was without dental caries. Two of these three

had been eating darkbread or entire-grain bread, and one

was eating dark bread and oatmeal porridge. All three drank

milkliberally.

When looking here for the source of dairy products one is

impressed by the absence of cows atpasture in the plains of

Switzerland, areas in which a large percentage of the entire

populationresides. True, one frequently sees large laiteries or

creameries, but the cows are not in sight. Onasking the

explanation for this, I found that a larger quantity of milk

could be obtained from the cowsif they were kept in the

stables during the period of high production. Indeed, this

was a necessity inmost of these communities since there

were so few fences, and during the time of the growth of

thecrops, including the stock feed for the winter's use, it was

necessary that the cows be kept enclosed.About the only

time that cows were allowed out on pasture was in the fall



after the crops had beenharvested and while the stubble

was being plowed.

Among the children in St. Moritz and Herisau, those groups

with the lower number of cavities perperson were using milk

more or less liberally. Of the total number of children

examined in bothplaces only 11 per cent were using milk in

their diets, whereas 100 per cent of the children in theother

districts that provided immunity were using milk. Nearly

every child in St. Moritz was eatingwhite bread. In Herisau,

all but one of the children examined were eating white

bread in whole or inprincipal part.

Since so many cattle were stall-fed in the thickly populated

part of Switzerland, and since so low aproportion of the

children used milk even sparingly, I was concerned to know

what use was made ofthe milk. Numerous road signs

announcing the brand of sweetened milk chocolate made in

theseveral districts suggested one use. This chocolate is one

of the important products for export and as abeverage

constitutes a considerable item in the nutrition of large

numbers living in this and in othercountries. It is recognized

as a high source of energy, primarily because of the sugar

and chocolatewhich when combined with the milk greatly

reduces the ratio of the minerals to the energy factors

asexpressed in calories.

It was formerly thought that dental caries which was so

rampant in the greater portion ofSwitzerland was due in part

to low iodine content in the cattle feed and in other food

because ofiodine deficiency in the soil. Large numbers of

former generations suffered from clinical goiter andvarious

forms of thyroid disturbances. That this is not the cause

seems clearly demonstrated by thefact that dental caries is

apparently as extensive today as ever before, if not more so,

while the iodineproblem has been met through a



reinforcement of the diet of growing children and others in

stressperiods with iodine in suitable form. Indeed the early

work done in Cleveland by Crile, Marine, andKimball was

referred to by the medical authorities there as being the

forerunner of the control of thethyroid disorder in these

communities.

The officials of the Herisau community were so deeply

concerned regarding the prevalence ofdental caries that

they were carrying forward institutional and community

programs with the hope ofchecking this affliction. If dental

caries were primarily the result of an inadequate amount of

vitaminD, then sunning the patients should provide an

adequate reinforcement. This is one of the principal

file:///CI/Archivos%20de%20programa/eMule/Incoming...20D

egeneration%20by%20Weston%20Price/0200251h.html (39

de 316)06/07/2006 7:50:08

purposes for getting the growing boys and girls of the

community into sunsuits for tanning theirbodies.

Another procedure to which my attention was called

consisted of adding to the bread a producthigh in lime,

which was being obtained in the foothills of the district. This

and other types of breadwere studied by chemical analyses.

Clinically, tooth decay was not reduced.

I made an effort to establish a clinic in a neighboring town

for the purpose of demonstrating with agroup of children

that dental caries can be controlled by a simple nutritional

program. An interestingincident developed in connection

with the selection of the children for this experimental

group. Whenparents were asked to permit their children to

have one meal a day reinforced, according to a programthat

has proved adequate with my clinical groups in Cleveland,



the objection was made that there wasno use trying to save

the teeth of the girls. The girls should have all their teeth

extracted and artificialteeth provided before they were

married, because if they did not they would lose them then.

It is of interest that the southern part of Switzerland

including the high Alpine country is largelygranite. The hills

in the northern part of Switzerland are largely limestone in

origin. A great numberof people live in the plain between

these two geologic formations, a plain which is largely made

ofalluvial deposits which have been washed down from the

upper formations. The soil isextraordinarily fertile soil and

has supported a thrifty and healthy population in the past.

When I asked a government official what the principal

diseases of the community were, he saidthat the most

serious and most universal was dental caries, and the next

most important, tuberculosis;and that both were largely

modern diseases in that country.

When I visited the famous advocate of heliotherapy, Dr.

Rollier, in his clinic in Leysin,Switzerland, I wondered at the

remarkable results he was obtaining with heliotherapy

innonpulmonary tuberculosis. I asked him how many

patients he had under his general supervision andhe said

about thirty-five hundred. I then asked him how many of

them come from the isolated Alpinevalleys and he said that

there was not one; but that they were practically all from the

Swiss plains,with some from other countries.

I inquired of several clinicians in Switzerland what their

observations were with regard to theassociation of dental

caries and tuberculosis among the people of Switzerland. I

noted that the reportsindicated that the two diseases were

generally associated. We will find a corollary to this in

manystudies in other parts of the world.



These studies in Switzerland, as briefly presented here,

seem to demonstrate that the isolatedgroups dependent on

locally produced natural foods have nearly complete natural

immunity to dentalcaries, and that the substitution of

modern dietaries for these primitive natural foods destroys

thisimmunity whether in ideally located elevated districts

like St. Moritz or in the beautiful and fertileplains of lower

Switzerland. The question seems to answer itself in a

general way, without muchlaboratory data, from the results

of a critical examination of the foods. The laboratory

analyses,however, identify the particular factors in the foods

which are primarily responsible by their presencefor

establishing immunity, and by their absence in inducing

susceptibility to dental caries. These
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chemical data are discussed in Chapter 15.

High immunity to dental caries, freedom from deformity of

the dental arches and face, and sturdyphysiques with high

immunity to disease were all found associated with physical

isolation, and withforced limitation in selection of foods. This

resulted in a very liberal use of dairy products and whole-rye

bread, in connection with plant foods, and with meat served

about once a week.

The individuals in the modernized districts were found to

have widespread tooth decay. Many hadfacial and dental

arch deformities and much susceptibility to diseases. These

conditions wereassociated with the use of refined cereal

flours, a high intake of sweets, canned goods,

sweetenedfruits, chocolate; and a greatly reduced use of

dairy products.



TABLE OF CONTENTS

Chapter 4

ISOLATED AND MODERNIZED GAELICS

Stories

have long been told of the superb health of the people living

in the Islands of the Outer

Hebrides. The smoke oozing through the thatched roofs of

their "black houses" has added weirdnessto the description

of their home life and strange environment. These stories

have included adescription of their wonderfully fine teeth

and their stalwart physiques and strong characters.

They,accordingly, provide an excellent setting for a study to

throw light on the problem of the cause ofdental caries and

modern physical degeneration. These Islands lie off the

northwest coast of Scotland,extending to a latitude nearly as

far north as the southern part of Greenland. A typical view of

theirthatched-roof cottages may be seen in Fig. 5.
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FIG. 5. A typical "black house" of the Isle of Lewis derives its

namefrom the smoke of the peat burned for heat. The

splendid physicaldevelopment of the native Gaelic fisherfolk

is characterized byexcellent teeth and well formed faces and

dental arches.

The Isle of Lewis has a population of about twenty thousand,

made up almost entirely of fisherfolk and crofters or sheep

raisers. This island has so little lime in its soil that it is said

that there are notrees in the entire island except a few which

have been planted. The surface of the island is

largelycovered with peat, varying in thickness from a few

inches to twenty feet. This is the fuel. Peatcontains the

rootlets of the plant life which grew many centuries ago.

There is so little bacterialgrowth that vegetable products



undergo very slow decay. The pasturage of the island is so

poor thatexceedingly few cattle are to be found, largely

because they do not properly mature and reproduce. Ina few

districts some highland cattle with long shaggy hair and

wide spread horns are found. Almostall of these are

imported. The principal herd of cattle on the island consists

of a few dozen head onthe government experimental farm.

The basic foods of these islanders are fish and oat products

with a little barley. Oat grain is the onecereal which develops

fairly readily, and it provides the porridge and oat cakes

which in many homes
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are eaten in some form regularly with each meal. The fishing

about the Outer Hebrides is speciallyfavorable, and small

sea foods, including lobsters, crabs, oysters and clams, are

abundant. Animportant and highly relished article of diet

has been baked cod's head stuffed with chopped cod'sliver

and oatmeal. The principal port of the Isle of Lewis is

Stornoway with a fixed population ofabout four thousand

and a floating population of seamen over week-ends, of an

equal or greaternumber. The Sunday we spent there, 450

large fishing boats were said to be in the port for the week-

end. Large quantities of fish are packed here for foreign

markets. These hardy fisherwomen often toilfrom six in the

morning to ten at night. The abundance of fish makes the

cost of living very low.

In Fig. 5 may be seen three of these fisher-people with teeth

of unusual perfection. We saw them atthe fish-cleaning



benches from early morning till late at night dressed, as you

see them pictured, intheir oilskin suits and rubber boots. We

met them again in their Sunday attire taking important

partsin the leading church. It would be difficult to find

examples of womanhood combining a higherdegree of

physical perfection and more exalted ideals than these

weather-hardened toilers. Theirs is aland of frequent gales,

often sleet-ridden or enshrouded in penetrating cold fogs.

Life is full ofmeaning for characters that are developed to

accept as everyday routine raging seas and

piercingblizzards representing the accumulated fury of the

treacherous north Atlantic. One marvels at theirgentleness,

refinement and sweetness of character.

The people live in these so-called black houses. These are

thatched-roof dwellings containingusually two or three

rooms. The walls are built of stone and dirt, ordinarily about

five feet inthickness. There is usually a fireplace and

chimney, one or two outside doors, and very few windowsin

the house. The thatch of the roofs plays a very important

role. It is replaced each October and theold thatch is

believed by the natives to have great value as a special

fertilizer for their soil because ofits impregnation with

chemicals that have been obtained from the peat smoke

which may be seenseeping through all parts of the roof at all

seasons of the year. Peat fires are kept burning for

thisexplicit purpose even when the heat is not needed. This

means that enormous quantities of peat arerequired to

maintain a continuous smudge. Some of the houses have no

chimney because it isdesirable that the smoke leave the

building through the thatched roof. Not infrequently smoke

is seenrolling out of an open door or open window.

Fortunately the peat is so abundant that it can beobtained

easily from the almost limitless quantities nearby. The sheep

that roam the heather-coveredplains are of a small black-

faced breed, exhibiting great hardihood. They provide wool



of speciallyhigh quality, which, incidentally, is the source of

the famous Harris Tweeds which are woven in thesesmall

black houses chiefly on the Isle of Harris.

We are particularly concerned with the people of early

Scotch descent who possess a physique thatrivals that

found in almost any place in the world. They are

descendants of the original Gaelic stockwhich is their

language today, and the only one which a large percentage

of them can speak. Thisisland has only one port which

means that most of the shore line still provides primitive

livingconditions as does the central part of the island. It was

a great surprise, and indeed a very happy one,to find such

high types of manhood and womanhood as exist among the

occupants of these rusticthatched-roof homes, usually

located in an expanse of heather-covered treeless plains. It

would behard to visualize a more complete isolation for child

life than many of these homes provide, and onemarvels at

the refinement, intelligence, and strength of character of

these rugged people. They resent,and I think justly so, the

critical and uncomplimentary references made to their

homes in attaching tothem the name "black-houses."

Several that we visited were artistically decorated with clean
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wallpaper and improvised hangings.

One would expect that in their one seaport town of

Stornoway things would be gay over the week-end, if not

boisterous, with between four and five thousand fishermen

and seamen on shore-leavefrom Saturday until midnight

Sunday. On Saturday evening the sidewalks were crowded

with happycarefree people, but no boisterousness and no



drinking were to be seen. Sunday the people went inthrongs

to their various churches. Before the sailors went aboard

their crafts on Sunday evening theymet in bands on the

street and on the piers for religious singing and prayers for

safety on their nextfishing expedition. One could not buy a

postage stamp, a picture card, or a newspaper, could not

hirea taxi, and could not find a place of amusement open on

Sunday. Everybody has reverence for theSabbath day on the

Isle of Lewis. Every activity is made subservient to their

observance of theSabbath day. In few places in the world are

moral standards so high. One wonders if the bleak

windswhich thrash the north Atlantic from our Labrador and

Greenland coasts have not tempered the soulsof these

people and created in them higher levels of nobility and

exalted human expression. Thesepeople are the outposts of

the western fringe of the European continent.

Just as one sees in Brittany, on the west coast of France, the

prehistoric druidical stone forestmarking a civilization which

existed so far in the past as to be without historic records

except in itsmonuments; so, too, we find here the forest of

granite slabs in which these sturdy prehistoric

soulsworshipped their divinities before they were crowded

into the sea by the westward moving hordes.When one

realizes the distance that these heavy stones had to be

transported, a distance of probablytwenty miles over

difficult terrain, we can appreciate the task. Their size can

be calculated from thedepth to which they must be buried in

order to stand erect even to this day.

We are concerned primarily with the physical development

of the people, and particularly withtheir freedom from dental

caries or tooth decay. One has only to see them carrying

their burdens ofpeat or to observe the ease with which the

fisherwomen on the docks carry their tubs of fish backfrom

the cleaning table to the tiers of packing barrels to be



convinced that these people have not onlybeen trained to

work, but have physiques equal to the task. These studies

included the making ofdental examinations, the taking of

photographs, the obtaining of samples of saliva for

chemicalanalysis, the gathering of detailed clinical records,

and the collecting of samples of food for chemicalanalysis

and detailed nutritional data.

Communication is very difficult among many of these

islands. It would be difficult to find morecomplete isolation

than some of them afford. We tried to get to the islands of

Taransay and Scarpa onthe west coast of the Isle of Harris,

but were unable to obtain transportation since the trip can

bemade only in special, seaworthy crafts, which will

undertake the passage only at certain phases of thetide and

at certain directions of the winds. On one of these islands,

we were told, the growing boysand girls had exceedingly

high immunity to tooth decay. Their isolation was so great

that a youngwoman of about twenty years of age who came

to the Isle of Harris from Taransay Island had neverseen milk

in any larger quantity than drops. There are no dairy animals

on that island. Their nutritionis provided by their oat

products and fish, and by a very limited amount of

vegetable foods. Lobstersand flat fish are a very important

part of their foods. Fruits are practically unknown. Yet

thephysiques of these people are remarkably fine.
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It was necessary sometimes for us to engage skilled seamen

and their crafts to make a special tripto some of these

isolated islands. These seamen watch critically the tide,

wind and sky, and determinethe length of time it will be safe

to travel in a certain direction under conditions existing in



the speedof the running tide and the periodic change of the

wind. Some of the islands are isolated by severeweather

conditions for many months of the year.

These islands have been important in the whaling industry,

even up to recent years. We visited awhaling station on the

Isle of Harris, not active at this time, where monsters of the

sea were towedinto a deep bay.

In the interior of the Isle of Lewis the teeth of the growing

boys and girls had a very high degree ofperfection, with only

1.3 teeth out of every hundred examined that had even

been attacked by dentalcaries.

An important part of the study of these islands was the

observations made on conditions at thefringe of civilization.

A typical cross-section of the residents of the seaport town of

Stornoway can beseen assembled on the docks to greet the

arrival of the evening boat, the principal event of

thecommunity. The group consists largely of adult young

people. In a count of one hundred individualsappearing to

be between the ages of twenty and forty, twenty-five were

already wearing artificialteeth, and as many more would

have been more presentable had they too been so equipped.

Dentalcaries was very extensive in the modernized section

of Stornoway. Since an important part of thesestudies

involved a determination of the kinds and quantities of

foods eaten, it was necessary to visitthe sources available

for purchasing foods in each town studied. In Stornoway,

one could purchaseangel food cake, white bread, as snow

white as that to be found in any community in the world,

manyother white-flour products; also, canned marmalades,

canned vegetables, sweetened fruit juices, jams,confections

of every type filled the store windows and counters. These

foods probably made a greatappeal both because of their

variety and their high sugar content to the pallets of these



primitivepeople. The difference in physical appearance of

the child life of Stornoway from that of the interiorof the Isle

of Lewis was striking. We found a family on the opposite

coast of the island where the twoboys shown in the upper

half of Fig. 6 resided. One had excellent teeth and the other

had rampantcaries. These boys were brothers eating at the

same table. The older boy, with excellent teeth, wasstill

enjoying primitive food of oatmeal and oatcake and sea

foods with some limited dairy products.The younger boy,

seen to the left, had extensive tooth decay. Many teeth were

missing including twoin the front. He insisted on having

white bread, jam, highly sweetened coffee and also

sweetchocolates. His father told me with deep concern how

difficult it was for this boy to get up in themorning and go to

work.
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FIG. 6. Above: brothers, Isle of Harris. The younger at left

usesmodern food and has rampant tooth decay. Brother at

right uses nativefood and has excellent teeth. Note

narrowed face and arch of youngerbrother. Below: typical

rampant tooth decay, modernized Gaelic. Right:typical

excellent teeth of primitive Gaelic.

One of the sad stories of the Isle of Lewis has to do with the

recent rapid progress of the whiteplague. The younger

generation of the modernized part of the Isle of Lewis is not

showing the sameresistance to tuberculosis as their

ancestors. Indeed a special hospital has been built at

Stornoway forthe rapidly increasing number of tubercular

patients, particularly for girls between twenty and

thirtyyears of age. The superintendent told me with deep



concern of the rapidity with which this menace isgrowing.

Apparently very little consideration was being given to the

change in nutrition as a possibleexplanation for the failure

of this generation to show the defense of previous

generations againstpulmonary tuberculosis. In this

connection much blame had been placed upon the housing

conditions,it being thought that the thatched-roof house

with its smoke-laden air was an important

contributingfactor, notwithstanding the fact that former

generations had been free from the disease. I was told

thatthe incidence of tuberculosis was frequently the same in

the modern homes as it was in the thatched-roof homes. It

was of special interest to observe the mental attitude of the

native with regard to thethatched-roof house. Again and

again, we saw the new house built beside the old one, and

the people
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apparently living in the new one, but still keeping the smoke

smudging through the thatch of the oldthatched-roof house.

When I inquired regarding this I was told by one of the

clearthinking residentsthat this thatch collected something

from the smoke which when put in the soil doubled the

growth ofplants and yield of grain. He showed me with keen

interest two patches of grain which seemed todemonstrate

the soundness of his contention.

I was particularly interested in studying the growing boys

and girls at a place called Scalpay in theIsle of Harris. This

Island is very rocky and has only small patches of soil for

available pasturage. Fornutrition, the children of this

community were dependent very largely on oatmeal

porridge, oatcakeand sea foods. An examination of the



growing boys and girls disclosed the fact that only one

toothout of every hundred examined had ever been

attacked by tooth decay. The general physicaldevelopment

of these children was excellent, as may be seen in the upper

half of Fig. 7. Note theirbroad faces.

FIG. 7. Above: typical rugged Gaelic children. Isle of Harris,

living onoats and sea food. Note the breadth of the faces

and nostrils. Below:typical modernized Gaelics, Isle of

Bardsey. Note narrowed faces and

nostrils.
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This is in striking contrast with the children of the hamlet of

Tarbert which is the only shipping porton the Isle of Harris,

and the place of export of most of the famous Harris tweeds

which aremanufactured on looms in the various crofters'

homes. These Tarbert children had an incidence of32.4

carious teeth out of every hundred teeth examined. The

distance between these two points is notover ten miles and

both have equal facilities for obtaining sea foods, being on

the coast. Only thelatter, however, has access to modern

foods, since it supports a white bread bakery store with

modernjams, marmalades, and other kinds of canned foods.

In studying the tragedy of the rampant toothdecay in the

mouth of a young man, I asked him regarding his plans and

he stated that he wasexpecting to go to Stornoway about

sixty miles away in the near future, where there was a



dentist,and have all his teeth extracted and plates made. He

said that it was no use to have any teeth filled,that he would

have to lose them anyway since that was everybody's

experience in Tarbert. The youngwomen were in just as poor

a condition.

Through the department of dental inspection for north

Scotland, I learned of a place on the Isle ofSkye, Airth of

Sleat, in which only a few years ago there were thirty-six

children in the school, andnot one case of dental caries in

the group. My examination of the children in this

communitydisclosed two groups, one living exclusively on

modern foods, and the other on primitive foods.

Those living on primitive foods had only 0.7 carious teeth

per hundred, while those in the groupliving on modern foods

had 16.3, or twenty-three times as many.

This community living near the sea had recently been

connected with the outside world by dailysteamboat service

which delivered to the people modern foods of various kinds,

and within thiscommunity a modern bakery, and a supply

house for purchasing the canned vegetables, jams

andmarmalades had been established. This district was just

in the process of being modernized.

I examined teeth of several people in the seventies and

eighties, and except for gingival infectionswith some

loosening of the teeth, nearly all of the teeth were present

and there was very littleevidence that dental caries had ever

existed. The elderly people were bemoaning the fact that

thegeneration that was growing up had not the health of

former generations. I asked what theirexplanation was and

they pointed to two stone grinding mills which they said had

ground the oats foroatcake and porridge for their families

and preceding families for hundreds of years. Though



theyprized them highly, the plea that they would be helpful

in educational work in America induced themto sell the mills

to me. They told us with great concern of the recent rapid

decline in health of theyoung people of this district.

This one-time well-populated Island, the misty Isle of Skye,

still has one of the finest of the famousold castles, that

belonging to the Dunvegan clan. It participated in the

romantic life of Prince Charlie.The castle equipment still

boasts the grandeur of a past glory. Among the relics is a

horn whichmeasured the draft to be drunk by a prospective

chieftain before he could aspire to the leadership ofthe clan.

He must drink its contents of two quarts without stopping.

Again the character of thatmanhood is reflected in the fact

that although a bounty of thirty thousand pounds was

placed upon thehead of Prince Charlie, none of the many

who knew his place of hiding betrayed it.

On my return from the Outer Hebrides to Scotland, I was

concerned to obtain information fromgovernment officials

relative to the incidence of tooth decay and the

degenerative diseases in various
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parts of north Scotland. I was advised that in the last fifty

years the average height of Scotch men insome parts

decreased four inches, and that this had been coincident

with the general change fromhigh immunity to dental caries

to a loss of immunity in a great part of this general district. A

study ofthe market places revealed that a large part of the

nutrition was shipped into the district in the form ofrefined

flours and canned goods and sugar. There were very few

herds of dairy cattle to be seen. Itwas explained that even



the highland cattle did not do as well as formerly on the

same ranges.

As one proceeds from the north of Scotland southward to

England and Wales, there is a markedincrease in the

percentage of individuals wearing artificial restorations or in

need of them. In severalcommunities this reached fifty per

cent of adults over thirty years of age. An effort was made to

findprimitive people in the high country of Wales, but

without success. We were advised that about theonly place

that we would be likely to find people living under primitive

conditions would be on theIsland of Bardsey off the

northwest coast of Wales. This is a rock and storm-bound

island with thedecadent walls of an old castle and a

community made up largely of recently imported

colonistswhom we were advised had been taken to the

Island to re-populate it. There is considerable goodfarm land,

but very limited grazing stock. Formerly the Island had

produced the foods for itsinhabitants with the assistance of

the sea. These sources of natural foods have been largely

displacedwith imported white flour, marmalades, sugar, jams

and canned goods. We found the physicalcondition of the

people very poor, particularly that of the growing boys and

girls. Tooth decay was sowide-spread that 27.6 out of every

hundred teeth examined in the growing boys and girls had

alreadybeen attacked by dental caries. It was even active in

three year olds. From a conference with thedirector of public

health of this district I learned that tuberculosis constituted

a very great problem,not only for the people on this island,

but for those of many districts of northern Wales. This

wasascribed to the lowered defense of the people due to

causes unknown. It had been noted thatindividuals with

rampant tooth decay were more susceptible to pulmonary

tuberculosis.



While on the Island of Bardsey, I inquired as to what they

thought was the cause of such extensivetooth decay as we

found, and was told that they were familiar with the cause

and that it was due toclose contact with the salt water and

salt air. When I asked why many of the old people who had

livedby the sea all their lives in some districts still had

practically all their teeth and had never had toothdecay, no

explanation was available. This they said was the reason

that had been given in answer totheir inquiries.

There is a very remarkable history written in the ruins of the

island, and in the faces of the peoplewho live on the Island

of Bardsey. The rugged walls of ancient castles bespeak the

glory and powerof the people who lived proudly in past

centuries. They are testified to also by the monuments in

thecemeteries; but a new era has come to this island. The

director of public health, of this district ofWales, including

Bardsey Island, told me the story of the decline and almost

complete extinction ofthe population due to tuberculosis. He

also told how the government had re-populated the Island

withfifty healthy young families, and then the sad story of

how these new settlers were breaking down asrapidly as the

former occupants.

The lower photograph in Fig. 7 is of a family of four children

in whose faces the tragic story isdeeply written. Everyone is

a mouth breather and everyone has rampant tooth decay.

These peopleare products of modernization on this island

which one time produced vigorous children and stalwartmen

and women. It is important to compare the faces of the

children of the Isle of Bardsey shown in
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FIG. 8. From left to right. These pots of soil growing oats

contained decreasing

Fig. 7 below with those shown in Fig. 7 above living in an

isolated district in the Isle of Harris. As wewill see later, the

facial deformity does not reach its maximum severity until

the eruption of thesecond dentition and the development of

the adult face, usually at from nine to fourteen years of

age.In cases of extreme injury, however, we find it appearing

in the childhood face during the period oftemporary or

deciduous dentition. These children will, doubtless, be much

more seriously deformedwhen their permanent dentitions

and adult faces develop. It is important for us to keep this

picture inmind in its relation to the high incidence of

tuberculosis as we read succeeding chapters and find

thepart played by modernization in breaking down the

defense of individuals to infective processesincluding

tuberculosis.

In Fig. 6 (lower left) is a young girl from the Isle of Bardsey.

She is about seventeen years of age.Her teeth were wrecked



with dental caries, the disease involving even the front

teeth. We ate a mealat the home in which she was living. It

consisted of white bread, butter and jam, all imported to

theisland. This is in striking contrast with the picture of the

girl shown in Fig. 6 (lower right) living inthe Isle of Lewis, in

the central area. She has splendidly formed dental arches

and a high immunity totooth decay. Her diet and that of her

parents was oatmeal porridge and oatcake and fish which

builtstalwart people. The change in the two generations was

illustrated by a little girl and her grandfatheron the Isle of

Skye. He was the product of the old regime, and about

eighty years of age. He wascarrying the harvest from the

fields on his back when I stopped him to take his picture. He

wastypical of the stalwart product raised on the native

foods. His granddaughter had pinched nostrils andnarrowed

face. Her dental arches were deformed and her teeth

crowded. She was a mouth breather.She had the typical

expression of the result of modernization after the parents

had adopted themodern foods of commerce, and abandoned

the oatcake, oatmeal porridge and sea foods.
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amounts of smoke-thatch. Only the first produced mature

grain. This is in accord with

the belief and practice of the native Gaelics.

Since a fundamental part of this study involves an

examination of the accumulated wisdom of theprimitive

racial stocks, it is important that we look further into the

matter of the smoked thatch. I wasadvised by the old

residents that a serious conflict existed between them and

the health officials whocame from outside to their island.



The latter blamed the smoke for the sudden development

oftuberculosis in acute form, and they insisted that the old

procedure be entirely discontinued. For thispurpose the

government gave very substantial assistance in the building

of new and modern homes.The experienced natives

contended that the oat crop would not mature in that severe

climate withoutbeing fertilized with the smoked thatch.

While they were willing to move into the new house,

theywere not willing to give up the smoking of the oat straw

used for the thatch to prepare it for fertilizingthe ground. I

brought some of this smoked thatch with me both for

chemical analysis and for testingfor the influence on plant

growth. This was done by adding different quantities of the

smoked thatchto a series of pots in which oat seeds were

planted. In Fig. 8 will be seen the result. The pot to theright

shows the result of planting the oats in a sandy soil almost

like that of the Islands of the OuterHebrides. The oats only

grew to the fuzzy limited condition shown. As increasing

amounts of thisthatch were added to the soil, there was an

increase in the ruggedness of the plants so that in the

lastpot to the left tall stalks were developed heavily loaded

with grain which ripened by the time thegrowth shown in

the other pots had occurred. The chemical analysis of the

thatch showed that itcontained a quantity of fixed nitrogen

and other chemicals resulting from the peat smoke

circulatingthrough the thatch. This explains the confidence

of the hardy old natives who insisted on beingpermitted to

continue the smoking of the thatch even though they did

not live in the house.

A dietary program competent to build stalwart men and

women and rugged boys and girls isprovided the residents

of these barren Islands, with their wind and storm-swept

coasts, by a diet ofoats used as oatcake and oatmeal

porridge; together with fish products, including some fish

organsand eggs. A seriously degenerated stock followed the



displacement of this diet with a typical moderndiet

consisting of white bread, sugar, jams, syrup, chocolate,

coffee, some fish without livers, cannedvegetables, and

eggs.
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Key to Location of Indian and Eskimo Groups Examined in

Canada

1. (Cleveland, Ohio)

2. Six Nation Indian Reservations,Ontario

3. Tuscarora Indian Reservations,New York

4. No. Vancouver IndianReservation, British Columbia

5. Craigflower Indian Reservation,Victoria, British Columbia

6. Skeena River, British Columbia



7. Ketchikan, Alaska

8. Wrangell, Alaska

9. Juneau, Alaska

10. Sitka, Alaska

11. Cordova, Alaska

12. Valdez, Alaska

13. Seward, Alaska

14. Anchorage, Alaska

15. Stoney River, Alaska

16. Sleet Mute, Alaska

21. Bethel Island, Alaska

22. Holy Cross, Alaska

23. McGrath, Alaska

24. Eklutna, Alaska

25. Telegraph Creek, BritishColumbia

26. Dease Lake IndianReservation, British Columbia

27. McDames, British Columbia

28. Liard, British Columbia,Yukon Border

29. Edmonton, Alberta

30. Winnipeg, Manitoba



31. Broken Head IndianReservation, Manitoba

32. Sioux Lookout, No. Ontario

33. Ombabika, No. Ontario

34. Toronto, Ontario

35. Loretteville Reservation,Quebec

36. Caughnawaga Reservation,Quebec
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17. Crooked Creek, Alaska 37. Vergennes, Vermont

X7 . , 38. Saranac Tuberculosis

18. Napaimute, Alaska „ . .. ,

Sanitarium, New York

19. Bethel, Alaska 39. Mohawk Reservation, Ontario

20. Kokamute, Alaska

TABLE OF CONTENTS

Chapter 5

ISOLATED AND MODERNIZED ESKIMOS

UURING the rise and fall of historic and prehistoric cultures

that have often left their monuments



and arts following each other in succession in the same

location, one culture, the Eskimo, living onuntil today,

brings us a robust sample of the Stone Age people. The

Maya race is gone, but has left itsmonuments. The Indian

race is rapidly changing or disappearing in North America.

The Eskimo racehas remained true to ancestral type to give

us a living demonstration of what Nature can do in

thebuilding of a race competent to withstand for thousands

of years the rigors of an Arctic climate. Likethe Indian, the

Eskimo thrived as long as he was not blighted by the touch

of modern civilization, butwith it, like all primitives, he

withers and dies.

In his primitive state he has provided an example of physical

excellence and dental perfection suchas has seldom been

excelled by any race in the past or present. We are

concerned to know the secretof this great achievement since

his circumscribed life greatly reduces the factors that may

enter ascontrolling units in molding this excellence. While

we are primarily concerned in this study with

thecharacteristics of the Eskimo dentition and facial form

and the effect upon it of his contact withmodern civilization,

we are also deeply concerned to know the formula of his

nutrition in order thatwe may learn from it the secrets that

will not only aid the unfortunate modern or so-called

civilizedraces, but will also, if possible, provide means for

assisting in their preservation.

It is a sad commentary that with the coming of the white

man the Eskimos and Indians are rapidlyreduced both in

numbers and physical excellence by the white man's

diseases. We have few problemsmore urgent or more

challenging than that means shall soon be found for

preventing theextermination of the primitive Americans.

Many reports have been made with regard to the conditionof



the teeth of the Eskimos. Doubtless, all have been relatively

authentic for the groups studied,
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which have been chiefly along the routes of commerce.

Clearly those people would not represent themost primitive

groups, which could only be located beyond the reach of

contact with moderncivilization. The problems involved

strongly suggested the desirability of locating and

studyingEskimos in isolated districts. While dog teams could

furnish means of approach in the winter season,they would

not be available for summer travel.

Through the kindness of Dr. Alexis Hrdlicka, who has made

anthropological studies of theEskimos in many of the

districts of Alaska, I learned that the most primitive groups

were locatedsouth of the Yukon in the country between it

and Bristol Bay including the Delta and mouth of

theKuskokwim River. A government station has been

established on the Kuskokwim River for which agovernment

boat enters the mouth of the Kuskokwim to deliver supplies.

It carries officials, but notpassengers. This contact with

civilization has made available modern foods for a limited

district,chiefly at the point at which the boat lands, namely,

Bethel. A portion of these supplies is transportedby a stern-

wheel river boat to settlements farther up the river. A great

number, however, of Eskimoslive between the mouth of the

Kuskokwim and the mouth of the Yukon River, on the

mainland andislands, a distance of several hundred miles,

and have little or no contact with this food.

Accordingly, our program for making these field studies

among the Eskimos in 1933 requiredtransportation over



long distances and into districts where travelling facilities

were practically non-existent by other means than by

modern aeroplane. Mrs. Price accompanies and assists me

with myrecords. Our itinerary included steamship service to

Seward in western Alaska and railway toAnchorage, where

an aeroplane was chartered which carried us to various

districts in western andcentral Alaska. This plane carried our

field equipment, and travelled to the points selected. The

greatAlaska mountain range, culminating in the magnificent

Mt. McKinley, stretches across Alaska fromthe Aleutian

Peninsula at the southwest far into the heart of this vast

territory. The highest mountainin the United States proper is

Mt. Whitney, 14,502 feet. The highest mountain in Canada is

Mt.Logan, 19,539 feet. Alaska, however, boasts many

mountains that are higher than any of these, manyof which

are in this range. Mt. McKinley is 20,300 feet. It was

necessary for us to surmount thismagnificent range to reach

the territory in which our investigations were to be made.

The specialaeroplane selected was equipped with radio for

both sending and receiving, and was in touch, orcould be in

touch at all times, with the Signal Service Corps, as well as

with the headquarters andbranches of the Company. Owing

to clouds in the selected pass, the pilot found it necessary to

go onehundred fifty miles out of his course to find one that

was clear enough to fly through. Beyond thesemountains

were vast areas of bare wilderness with no signs of human

life. Moose were frequentlyseen.

Our first objective was to find, if possible, a band of Indians

reported to live on Stony River. Theyhad been described as

being very primitive. Our pilot, who was well informed about

this region, saidthis was the first time he had even landed in

this district. All the people were busy catching andstoring

the running salmon. After drying the fish they are smoked

for a few hours and then stored forwinter use. These thrifty

people have physical features quite unlike the Indians of



central, southernand eastern Alaska. Of the twelve

individuals studied here, ten had lived entirely on the native

foodsor practically so. In their 288 teeth only one tooth was

found that had ever been attacked by toothdecay, or 0.3 per

cent. Two had come up from the Kuskokwim River, of which

the Stony River is abranch. There, they had received a

considerable quantity of the "store grub" that had been

shipped upthe Kuskokwim from Bethel. Twenty-seven per

cent of the teeth of these two had been attacked by
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dental caries.

We then proceeded to Sleet Mute, on the Kuskokwim River,

where three individuals were foundwho had lived entirely on

native foods. None of them had ever had a tooth attacked by

tooth decay.Seven others had lived partly on native foods

and partly on "store grub," and they had dental caries in12.2

per cent of their teeth.

At Crooked Creek, the next settlement, eight individuals

were examined and of their 216 teethforty-one, or 18.9 per

cent, had caries. All but one of these were living in

considerable part on "storegrub," and this individual had no

dental caries.

At Napimute, 16 per cent of the teeth had been attacked by

dental caries, but no individuals studiedhere were living

entirely on native foods.

Bethel is the largest settlement on the Kuskokwim, and

contains in addition to the white residentsmany visiting

Eskimos from the nearby Tundra country surrounding it.

Eighty-eight individualsstudied here were largely Eskimos



and mixed bloods. Of their 2,490 teeth, 11.6 per cent, or

281 teeth,had been attacked by tooth decay. Of these

eighty-eight individuals twenty-seven with 796 teeth

hadlived almost exclusively on natural foods, and in this

group only one tooth was found with dentalcaries, or 0.1 per

cent. Forty individuals were living almost exclusively on

modern foods as shippedin by the government supply boat.

Of their 1,094 teeth, 252, or 21.1 per cent, had been

attacked bytooth decay. Twenty-one individuals were living

partly on native foods and partly on "store grub,"and of their

600 teeth thirty-eight, or 6.3 per cent, had been attacked by

tooth decay.

At Kokamute, on the Bering Sea at the mouth of the

Kuskokwim River, a large band of veryprimitive Eskimos was

studied. They had come from the vicinity of Nelson Island, a

district whichhas had exceedingly little contact with modern

civilization. In this group twenty-eight individualswith 820

teeth showed only one tooth, or 0.1 per cent, that had ever

been attacked by dental caries.

Bethel Island is situated in the Kuskokwim River. It is visited

in the summer by Eskimos from theTundra Country for laying

in their store of fish for winter use. Of fifteen individuals

here, thirteen,with 410 teeth, had lived exclusively on

native foods, and not a single tooth had been attacked

bydental caries. Two had come from Bethel, and of their

sixty teeth twenty-one or 35 per cent had beenattacked by

tooth decay.

In the various groups in the lower Kuskokwim seventy-two

individuals who were livingexclusively on native foods had

in their 2,138 teeth only two teeth or 0.09 per cent that had

ever beenattacked by tooth decay. In this district eighty-one

individuals were studied who had been living inpart or in

considerable part on modern foods, and of their 2,254 teeth



394 or 13 per cent had beenattacked by dental caries. This

represents an increase in dental caries of 144 fold.

It next became desirable to study a district that had been in

contact with the foods of moderncommerce for many years,

and for this Holy Cross was selected. This community is

located on theYukon River above the Arctic Circle. It has

been in contact with the summer commerce of the Yukonfor

several decades. It has one of the oldest and best organized

Catholic Missions of Alaska. The
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individuals studied were all in the school connected with the

Mission. The students had come from asfar north as Point

Barrow on the Arctic Ocean and west to the Bering Straits.

All but one had been incontact with and had used modern

foods before coming to the Mission, and were using them

whilethere. This one individual had lived exclusively on

native foods before coming to the Mission and hehad no

carious teeth. In eight individuals with 224 teeth, who had

lived very largely on modern foods,forty-two teeth or 18.7

per cent had been attacked by tooth decay. Four individuals

had lived partlyon native foods and partly on modern foods,

and of their 112 teeth four, or 3.5 per cent, had

beenattacked by tooth decay.

It is of interest that while the Eskimos and Indians have lived

in accord, they have not intermarried.The Eskimos occupy

the lower section of the Yukon and Kuskokwim Rivers, and

the Bering Seafrontier. The Indians have occupied the Upper

waterways of both these rivers. The next place selectedfor

study was McGrath, which is on the Upper Kuskokwim not far

distant from the McKinleyMountain Range. It is the upper



terminus of navigation on the Kuskokwim River for the stern-

wheelriver boats. Its chief importance lies in the fact that it

is the division point on the Cross AlaskaAeroplane Routes

from Anchorage or Fairbanks to Nome and other western

points. Its populationconsists of several white prospectors

and miners who have stayed in the country following the

goldrush. Some of them have married Indian and Eskimo

women. Of twenty-one individuals only one hadlived almost

exclusively on native foods and she had no dental caries.

Twenty had lived chiefly onimported foods, and of their 527

teeth 175, or 33.2 per cent, had been attacked by tooth

decay.

Among the residents of McGrath there is a remarkable

family. The father is an American miningengineer who has

spent much of his life in that country. His wife is a charming

Eskimo woman ofsplendid intelligence and fine personality.

She had come originally from the lower Kuskokwim andwas

one of the primitive Eskimo stock. While mining interests

had provided food supplies for thefamily, shipped from the

United States, she followed her early training and insisted

on catching andstoring salmon in season as an important

part of her own dietary. The salmon were dried and

smokedas was the custom of her people. She is the mother

of at least twenty children, for she could give thenames of

that many. Only eleven were living, however, several having

died from tuberculosis.Notwithstanding her many overloads,

not a single tooth had ever been attacked by tooth decay.

Alower anterior tooth had been broken. A picture of this

woman is shown in Fig. 9 (upper, left). Therehas been

extensive wear of the teeth, as is characteristic of the teeth

of many of the Eskimos, a matterwhich we will presently

discuss. It is of interest to note the splendid symmetry of her

dental arches.Her children and husband and son-in-law had

lived very largely on modern foods and in these

eightindividuals with 212 teeth eighty-seven, or 41 per cent,



had been attacked by tooth decay. Her oldestliving daughter

is twenty-two years of age. She has a narrowing of the upper

arch and extensive toothdecay. Another daughter, sixteen, is

a beautiful girl except for her narrow dental arches. She

wasreported by our pilot to have become so deeply

interested in the engines of the aircrafts as theystopped at

this point for servicing and fuel that she had become expert

in tuning up and conditioningaeroplane motors. She,

doubtless, inherited some of the genius of her father, who is

a miningengineer. Twelve of her teeth had been attacked by

dental caries.
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FIG. 9. Typical native Alaskan Eskimos. Note the broad

facesand broad arches and no dental caries (tooth decay).



Upper left,woman has a broken lower tooth. She has had

twenty-sixchildren with no tooth decay.

One does not get a conception of the magnificent dental

development of the more primitiveEskimos simply by

learning that they have freedom from dental caries. The size

and strength of themandible, the breadth of the face and

the strength of the muscles of mastication all reach a degree

ofexcellence that is seldom seen in other races. This is

typically illustrated in Fig. 9.1 was told that anaverage adult

Eskimo man can carry one hundred pounds in each hand

and one hundred pounds in histeeth with ease for a

considerable distance. This illustrates the physical

development of other parts ofthe body as well as the jaws,

and suggests that the exercising of the jaws is not the sole

reason fortheir very fine teeth, since the superb

development of the musculature includes all parts of the

body.

It has also been suggested that chewing of tough foods, by

building teeth of exceptionally finequality, has been an

important factor in the establishment of immunity to caries.

As will be shownpresently, the teeth of these individuals

with their excellent physical development and fine

toothstructure develop caries when they depart from their

native foods and adopt our modern foods.

Much has been reported in the literature of the excessive

wear of the Eskimos' teeth, which in thecase of the women

has been ascribed to the chewing of the leather in the

process of tanning. It is ofinterest that while many of the

teeth studied gave evidence of excessive wear involving the

crowns toa depth that in many individuals would have

exposed the pulps, there was in no case an open

pulpchamber. They were always filled with secondary

dentin. This is important since our newer
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knowledge indicates that with the chemical characteristics

of their food we might expect thatsecondary dentin would

be readily formed within the pulp chambers by a process

similar to thatwhich occurs in many individuals under a diet

reinforced with mineral and activator-providing foods.One

old Eskimo had a scar on his lower lip, which was the result

of perforations for carrying adecoration as practiced by his

tribe. I have found primitive tribes in several parts of the

world withthis marking.

The principal outer garment worn by the Eskimo for the

more primitive groups consists of a parkacarrying a hood

which is pulled over the head and closed around the neck

with a shirr string, whileanother shirr string controls the size

of the face opening in the hood when it is up. In the summer



thisis made of cloth or of skin without the fur. A typical case

is shown in Fig. 9. It will again be notedthat the teeth are

excessively worn.

FIG. 10. These primitive Alaskan mothers rear strong,

ruggedbabies. The mothers do not suffer from dental caries.

Owing to the bleakness of the winds off the Bering Sea, even

in the summer many of the womenwear furs. A typical

mother and child dressed in their warm clothing are shown

in Fig. 10. TheEskimo women are both artistic and skillful in

needle work. They use fur of different colors fordecorating

their garments. These women make artistic decorations by

carving ivory from walrus teethand from the buried tusks of

the hairy mammoth that wandered over the Tundra tens of

thousands ofyears ago. The ear decoration of this Eskimo

woman is a typical design. This mother's teeth areliterally

"two rows of pearls." It is important to note the width of the

arches. One is continuallyimpressed with the magnificent

health of the child life which is illustrated in Fig. 10. In our

variouscontacts with them we never heard an Eskimo child

crying except when hungry, or frightened by thepresence of

strangers. The women are characterized by the abundance

of breastfood which almostalways develops normally and is

maintained without difficulty for a year. The mothers

werecompletely free of dental caries, and I was told that the



children of the Eskimos have no difficultieswith the cutting

of their teeth.
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FIG. 11. When the primitive Alaskan Eskimos obtain

thewhite man's foods, dental caries become active. Pyorrhea

alsooften becomes severe. In many districts dental service

cannotbe obtained and suffering is acute and prolonged.

The excellence of dentitions among the Eskimos has been a

characteristic also of the skulls thathave been excavated in

various parts of Alaska.

It might be expected that such wonderfully formed teeth

would maintain so high an immunity todental caries that



their proud possessors would never be troubled with tooth

decay. This,unfortunately, is not the case, a fact of great

significance in evaluating our modern theories of thecauses

of dental caries. When these adult Eskimos exchange their

foods for our modern foods, whichwe will discuss in Chapter

15, they often have very extensive tooth decay and suffer

severely. This isclearly illustrated in Fig. 11, for these

Eskimos' teeth had been seriously wrecked by tooth

decay.They had been living on modern foods and were

typical of a large number who are in contact with theBering

Sea ports. Their plight often becomes tragic since there are

no dentists in these districts.

A typical effect of modernization on a growing girl was

shown in a case in which the centralincisors and 16 other

teeth were attacked by dental caries. Sixty-four per cent of

her teeth had toothdecay.

There are no dentists in western Alaska, north or west of

Anchorage, which is near the southern
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coast, except at Fairbanks which, like Anchorage, is many

hundreds of miles from these Eskimos. Itwould take months

for them to make the journey in winter by dog team, and it

would be practicallyimpossible to make it in the summer

season by any means of travel except by aeroplane,

whichclearly these people could not afford. Their dilemma is,

accordingly, most tragic when they suddenlybecome victims

of diseases which require hospitalization or skilled medical

or dental service. Onemining engineer in the interior told me

that he had spent two thousand dollars to have a

dentistbrought in by aeroplane to render dental service. On

my examination of his mouth I found twenty-nine of his

thirty-two teeth had been attacked by dental caries.

One important phase of modern degeneration, namely,

change in facial and dental arch form andother physical

expressions, is of interest. It is a matter of great significance

that the Eskimos who areliving in isolated districts and on



native foods have produced uniformly broad dental arches

andtypical Eskimo facial patterns. Even the first generation

forsaking that diet and using the modern diet,presents large

numbers of individuals with marked changes in facial and

dental arch form. In Fig. 12will be seen four Eskimo girls who

are of the first generation following the adoption of

modernizedfoods by their parents. All have deformed dental

arches. It is important to note the pattern of thesettling

inward of the lateral incisors and the crowding outward of

the cuspids. This facial design iscurrently assigned to a

mixing of racial bloods. These girls are pure-blooded

Eskimos whose parentshave normally formed dental arches.

FIG. 12. While dental arch deformities or crowded teeth

arepractically unknown among many of the primitive groups

of
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Eskimos, they occur frequently in the first generation

ofchildren born after the parents have adopted the white

man'sfoods. Note the narrow nostrils and changed facial

form ofthese children. This is not due to thumb sucking.

We are particularly concerned with the foods used by these

primitive Eskimos. They almost alwayshave their homes on

or near deep water. Their skill in handling their kayaks is

most remarkable.During the salmon running season they

store large quantities of dried salmon. They spear many

ofthese fish from their kayaks; even young boys are very

skillful. They land salmon so large that theycan hardly lift

them. They are expert in spearing seals from these light

crafts. Seal oil provides a veryimportant part of their

nutrition. As each piece of fish is broken off, it is dipped in

seal oil. I obtainedsome seal oil from them and brought it to

my laboratory for analyzing for its vitamin content. Itproved

to be one of the richest foods in vitamin A that I have found.

The fish are hung on racks in the wind for drying. Fish eggs

are also spread out to dry, as shown inFig. 13. These foods

constitute a very important part of the nutrition of the small

children after theyare weaned. Naturally, the drifting sands

of the bleak Bering Straits lodge upon and cling to the

moistsurfaces of the fish that are hung up to dry. This

constitutes the principal cause for the excessive wearof the

Eskimos' teeth in both men and women.



FIG. 13. The eggs of the salmon are dried and stored as

animportant item of nutrition for both children and adults.

Theyare also used to increase the fertility of the women.

From achemical standpoint they are one of the most

nutritious foods1 have found anywhere.

The food of these Eskimos in their native state includes

caribou, ground nuts which are gathered bymice and stored

in caches, kelp which is gathered in season and stored for

winter use, berriesincluding cranberries which are preserved

by freezing, blossoms of flowers preserved in seal oil,sorrel

grass preserved in seal oil, and quantities of frozen fish.

Another important food factor consistsof the organs of the

large animals of the sea, including certain layers of the skin

of one of the speciesof whale, which has been found to be

very high in vitamin C.

Since contact with our modern civilization, the Eskimo

population for Alaska is very rapidly
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declining. One authority has quoted the reduction of 50 per

cent in population in seventy-five years.



An important observation has been made relative to the

rapid shortening of the average life by Dr.V. E. Levine and

Professor C. W. Bauer, of Creighton University, Nebraska,

who reported:

Cordova, Alaska, Oct. 26, 1934-Due to susceptibility to

tuberculosis and other diseases theaverage life span of the

Eskimo of Alaska is only 20 years and their race is doomed

toextinction within a few generations unless modern medical

science comes to their aid.

Unless a very radical change is made in the interference

with the native supply of game and seafoods, the Eskimo

population seems destined to have a rapid decline and an

early extinction. Theirprimitive fish foods have been largely

curtailed by the encroachment on their salmon streams

madeby modern canneries.

It is of interest to discuss in connection with the Alaskan

Eskimo two white boys (one is shown inFig. 14), who were

sons of a mining engineer. They had been born and raised in

a mining camp inAlaska, where their foods had been almost

entirely shipped in. I travelled with the mother of thesetwo

boys who was bringing them to the United States for

operations on their noses, because theywere mouth-

breathers. It is important to observe the marked

underdevelopment of both the middlethird and lower third

of the face of the boy shown in Fig. 14. The nutrition of the

family during theirdevelopment and growth had been

largely provided in package form shipped in from the

UnitedStates. Their disfiguration is typical of that of large

numbers that are developing in our highlymodernized

communities, and is similar, in general, to the deformities

which develop in the primitiveraces after they adopt the

modernized nutrition.



FIG. 14. This white boy was born and raised in Alaska

onimported foods. His facial deformity includes a lack

ofdevelopment of the air passages, so that he breathes

throughhis mouth. Lack of bone development creates the

crowdedcondition of the teeth. Note his narrow nostrils.

Notwithstanding the very inhospitable part of the world in

which they reside, with nine or tenmonths of winter and only

two or three of summer, and in spite of the absence for long

periods ofplant foods and dairy products and eggs, the

Eskimos were able to provide their bodies with all the
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mineral and vitamin requirements from sea foods, stored

greens and berries and plants from the sea.

TABLE OF CONTENTS

Chapter 6

PRIMITIVE AND MODERNIZED NORTH AMERICAN INDIANS

Nature



seems to have made one of her large scale demonstrations

in the Americas of the power

of adaptation of a single racial stock to the scale of climates

ranging from torrid jungles of the tropicsto the Arctics. The

various members of the American Indian race seem clearly

to have come from acommon origin. The route by which they

reached America from Asia as suggested by

anthropologistswas by way of the Bering Strait. Within a

decade a Russian engineer has crossed from Asia toAmerica

on the pack ice of the Bering sea, a distance of ninety miles.

If this is possible now, howmuch more likely is it that it has

been possible in earlier periods of the world's history, as,

forexample, during or following the last ice age, or at the

time of an earlier ice age. The AmericanIndian, therefore,

provides a very remarkable opportunity to study both the

capacity for adaptabilityto different environments and the

variations that different environments can produce in a

single racialstock. That the Indian of today is not in general

a counterpart of the native resident at the time of

thediscovery of America by Columbus is clearly

demonstrated both by the skeletal material and by theearly

records.

Our problem involved the location and study of groups of

the original stock, if such were to befound, who were living

in accordance with the tradition of their race and as little

affected as might bepossible by the influence of the white

man. At first thought it might seem impossible that such

groupscan exist, but as a matter of fact there are still great

areas of the American continent inhabited by theoriginal

stock living in areas still unexplored. In order to find Indians

as little changed as possible byreason of their contact with

the white man, particularly with the white man's foods, I

went to northernCanada to the region inside the Rocky

Mountain range to study the Indians of Northern



BritishColumbia and the Yukon territory. Since an aeroplane

could not be used, owing to the lack of a baseof supplies for

fuel for the return trip; and since the MacKenzie water route

was impracticable (anexpedition could not go up the

waterways through Canada on the MacKenzie River and its

branchesand return the same season), the route selected

was that which enters that territory from Alaska on thelarge

waterway of the Stikine River. This river has cut its channel

through the Coast and CascadeRanges of mountains and has

its origin in the high western watershed of the Rockies. It

wasparticularly desirable to reach a group of Indians who

could not obtain the animal life of the sea, not
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even the running salmon. These fish do not enter the

waterways draining to the Arctic. We used ahigh-powered

river transport specially designed for going up rapids on the

Stikine River to the end ofnavigation at Telegraph Creek. At

this point large quantities of modern foods are stored during

theshort open navigation season of the summer to be

exchanged for furs during the long winter. AHudson Bay Post

has been established at this point. Here a truck was

chartered which took us over atrail across the Rocky

Mountain Divide to the headwaters of the rivers flowing

north to the Arctic. Atthis outpost two guides were engaged

and a high powered scow chartered to make the trip down

thewaterways toward the Arctic on the Diese and Liard

Rivers. This made it possible, in the summer of1933, to

make contact with large bands of Indians who had come out

of the Pelly mountain country toexchange their catch of furs

at the last outpost of the Hudson Bay Company. Most of the

Indians ofCanada are under treaty with the Canadian

Government whereby that government gives them anannual



per capita bounty. This arrangement induces the Indians in

the interior to come out to thedesignated centers to obtain

the bounty. Since it is based on the number in the family, all

of thechildren are brought. This treaty, however, was never

signed by the Indians of the British Columbiaand Yukon

Territory. And, accordingly, they have remained as nomadic

wandering tribes followingthe moose and caribou herds in

the necessary search to obtain their foods.

The rigorous winters reach seventy degrees below zero. This

precludes the possibility ofmaintaining dairy animals or

growing seed cereals or fruits. The diet of these Indians is

almostentirely limited to the wild animals of the chase. This

made a study of them exceedingly important.The wisdom of

these people regarding Nature's laws, and their skill in

adapting themselves to therigorous climate and very limited

variety of foods, and these often very hard to obtain,

havedeveloped a skill in the art of living comfortably with

rugged Nature that has been approached by fewother tribes

in the world. The sense of honor among these tribes is so

strong that practically allcabins, temporarily unoccupied

due to the absence of the Indians on their hunting trip, were

entirelyunprotected by locks; and the valuables belonging

to the Indians were left in plain sight. The peoplewere

remarkably hospitable, and where they had not been taken

advantage of were very kind. Manyof the women had never

seen a white woman until they saw Mrs. Price. Their

knowledge ofwoodcraft as expressed in skill in building their

cabins so that they would be kept comfortably warmand

protected from the sub-zero weather was remarkable. Their

planning ahead for storing provisionsand firewood strongly

emphasized their community spirit. When an Indian and his

family moved to acamp site on a lake or river, they always

girdled a few more trees than they would use for firewood

sothat there would be a plentiful supply of dry standing

timber for future visitors to the camp.



They lived in a country in which grizzly bears were common.

Their pelts were highly prized andthey captured many of

them with baited pitfalls. Their knowledge of the use of

different organs andtissues of the animals for providing a

defense against certain of the affections of the body which

wespeak of as degenerative diseases was surprising. When I

asked an old Indian, through an interpreter,why the Indians

did not get scurvy he replied promptly that that was a white

man's disease. I askedwhether it was possible for the Indians

to get scurvy. He replied that it was, but said that the

Indiansknow how to prevent it and the white man does not.

When asked why he did not tell the white manhow, his reply

was that the white man knew too much to ask the Indian

anything. I then asked him ifhe would tell me. He said he

would if the chief said he might. He went to see the chief

and returnedin about an hour, saying that the chief said he

could tell me because I was a friend of the Indians andhad

come to tell the Indians not to eat the food in the white

man's store. He took me by the hand andled me to a log

where we both sat down. He then described how when the

Indian kills a moose he
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opens it up and at the back of the moose just above the

kidney there are what he described as twosmall balls in the

fat. These he said the Indian would take and cut up into as

many pieces as therewere little and big Indians in the family

and each one would eat his piece. They would eat also

thewalls of the second stomach. By eating these parts of the

animal the Indians would keep free fromscurvy, which is due

to the lack of vitamin C. The Indians were getting vitamin C

from the adrenalglands and organs. Modern science has very

recently discovered that the adrenal glands are therichest



sources of vitamin C in all animal or plant tissues. We found

these Indians most cooperativein aiding us. We, of course,

had taken presents that we thought would be appreciated

by them, and wehad no difficulty in making measurements

and photographs, nor, indeed, in making a detailed studyof

the condition of each tooth in the dental arches. I obtained

samples of saliva, and of their foods forchemical analysis. A

typical Indian family in the big timber forests in shown in

Fig. 15.

FIG. 15. This typical family of forest Indians of Northern

Canadapresents a picture of superb health. They live amidst

an abundance offood in the form of wild animal life in the

shelter of the big timber.

The condition of the teeth, and the shape of the dental

arches and the facial form, were superb.Indeed, in several

groups examined not a single tooth was found that had ever

been attacked by toothdecay. In an examination of eighty-

seven individuals having 2,464 teeth only four teeth were

foundthat had ever been attacked by dental caries. This is

equivalent to 0.16 per cent. As we came back tocivilization

and studied, successively, different groups with increasing

amounts of contact withmodern civilization, we found dental

caries increased progressively, reaching 25.5 per cent of all



ofthe teeth examined at Telegraph Creek, the point of

contact with the white man's foods. As we camedown the

Stikine River to the Alaskan frontier towns, the dental caries

problem increased to 40 percent of all of the teeth.

Careful inquiry regarding the presence of arthritis was made

in the more isolated groups. Weneither saw nor heard of a

case in the isolated groups. However, at the point of contact

with the foodsof modern civilization many cases were found

including ten bed-ridden cripples in a series of abouttwenty

Indian homes. Some other affections made their appearance

here, particularly tuberculosiswhich was taking a very

severe toll of the children who had been born at this center.

In Fig. 16 areseen two typical cases of tubercular

involvement of glands of the neck. The suffering from tooth
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decay was tragic. There were no dentists, no doctors

available within hundreds of miles to relievesuffering.

FIG. 16. At the point of modernization including the use

ofthe foods of modern commerce, the health problem of

theIndians is very different. These modernized Indian



childrenare dying of tuberculosis which seldom kills the

primitives.

The physiques of the Indians of the far north who are still

living in their isolated locations and inaccordance with their

accumulated wisdom were superb. There were practically no

irregular teeth,including no impacted third molars, as

evidenced by the fact that all individuals old enough to

havethe molars erupted had them standing in position and

functioning normally for mastication. Theexcellence of the

dental arches is shown in Fig. 17. Where the Indians were

using the white man'sfood tooth decay was very severe, as

shown in Fig. 18. In the new generation, after meeting the

whitecivilization and using his foods, many developed

crooked teeth, so-called, with deformed dentalarches, as

seen in Fig. 19.
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FIG. 17. Wherever the Indians were living on their

nativefoods, chiefly moose and caribou meat, their

physicaldevelopment including facial and dental arch form

wassuperb with nearly complete immunity to dental caries.

Thesetwo women and two girls are typical.
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FIG. 18. Wherever the Indians had access to the

modernfoods of commerce the dental conditions were

extremely bad.These four individuals are typical.
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FIG. 19. The blight of the white man's commerce is

seeneverywhere in the distorted countenances of even the

firstgeneration after the adoption by the parents of the foods

ofmodern commerce. These young people with their

deformeddental arches are typical. Note the faulty

development of thefacial bones as evidenced by the narrow

nostrils and crowded

teeth.

Contact was also made with representatives of relatively

isolated primitive Indian stocks in thedistrict south of

Hudson Bay. These groups were reached by a newly

projected railroad extendingeastward and northward from

Winnipeg, Manitoba, and we were thus brought into contact

with theIndians that had come out of the waterways

draining the Hudson Bay and from as far north as JamesBay.

They had come down to dispose of their furs in exchange for



ammunition, blankets, etc. Sincethis contact was made only

once or twice a year, it was quite impossible for the Indians

to carry backa sufficient quantity of the foods of the white

man to have great influence on their total diet for theyear.

They still lived on the wild animal game of the land. As in

the northern country just reviewed,their principal large

animal was the moose. These are treaty Indians, and many

of them come out tothis frontier to obtain the government

bounty and, accordingly, were obliged to bring their

families.The bounty here amounted to five dollars per head,

a considerable income in exchange for blanketsand other

equipment. Some of these contact points were at the height

of the land dividing the watersrunning north and east to

James Bay and Hudson Bay, or south to Lake Superior. This

was historiccountry that had been the meeting ground of

the tribes of the northern waters with the tribes of theGreat

Lakes district. Many battles had been fought there. For

comparison with these more primitive
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groups from the Hudson and James Bay watershed, I had the

opportunity here of studying familiesthat had taken up

residence along the railroad or in its vicinity in order that

they might have theadvantage of exchanging furs for the

modern white man's foods. This gave us an

excellentopportunity to study the effects of the modern

dietary, of which an example is shown in Fig. 20. ThisIndian

and his wife had built their bodies before the contact with

the white man. He is about six feettall. Both the parents had

splendid dental arches and well formed faces. His teeth are

shown in Fig. 20(upper, left). Their two children shown in the

photograph were born after the adoption of the whiteman's

foods brought in by the railroad. Both are mouth-breathers



and both have narrow dental archesand marked

underdevelopment of the middle third of the face. The older

girl has tuberculosis.

Another adult man is shown in Fig. 20 (upper, right). He, like

the generation he represents, hasexceptionally fine dental

arches and well developed face.

FIG. 20. These primitive Indians are in central Canada.

Thethree parents were developed before their district was

reachedby modern civilization. Note their good physical and

facialform in contrast with the pinched nostrils of the two

children.

The oldest girl has tuberculosis. They are the product

ofcivilization's contact with their primitive parents.



At this point we again found many of the younger

generation ill with tuberculosis or crippled witharthritis. Two

of these are shown in Fig. 21.
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FIG. 21. These are typical cripples met at the point of

contact of ourmodern civilization with the primitive Indians.

The boy at the left hasarthritis in nearly all of his joints. He

has several abscessed teeth. Theboy at the right has

tubercul sis of the spine.

For further comparison of the more isolated and more highly

modernized groups a study was madeof the Indians in the

largest single Indian Reservation in Canada, which is located

at Brantford,Ontario. In this group there are about 4,700

Indians living under highly modernized conditionsprovided

by the Canadian Government. They live on very fertile land

and in close proximity to amodern Canadian city. Each head

of a family is provided with a tract of land from which he

usuallyhas an income sufficient to permit him to have an

automobile. They were able to buy not onlynecessities and



comforts according to the modern standards of the white

man, but many of theluxuries as well. The government

provides a well administered hospital and staff. When I

asked theDirector of this hospital, Dr. Davis, what the

principal use of the hospital was at that time (1933), hesaid

that the demand for beds had completely changed in the

twenty-eight years he had been there.The principal services

requested at the hospital in 1933 related to the problems of

maternity. Hestated that in his period of contact he had seen

three generations of mothers. The grandmothers of

thepresent generation would take a shawl and either alone

or accompanied by one member of theirfamily retire to the

bush and give birth to the baby and return with it to the

cabin. A problem of littledifficulty or concern, it seemed. He

stated that today the young mothers of this last generation

arebrought to his hospital sometimes after they have been

in labor for days. They are entirely differentfrom their

grandmothers or even mothers in their capacity and

efficiency in the matter ofreproduction. He stated that that

morning he had had two cases in which surgical interference

wasnecessary in order to make birth possible.

We had an opportunity here to study the effects of

modernization. Indians are great lovers ofsports, particularly

of their own national game which is lacrosse. We were able

to witness one ofthese contests with a team from another

reservation. Indian families came in modern

automobilesdressed in modern clothes and purchased pop

and candy and modern confections at typical

confectionstands. These were highly modernized Indians.

The group on this reservation, comprising approximately

four thousand seven hundred Indians,
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belong to the following tribes: Mohawks, Onondagas,

Cayugas, Senecas, Oneidas and Delawaresmaking up the Six

Nation or Iroquois group. A later addition to this group has

been the Tuscarorasfrom the Carolinas. While there were

many mixed bloods, there were also a goodly number of full-

blooded Indian families, so that there was an opportunity to

study comparatively the effects ofintermingling of the

Indians with the whites. As in previous investigations, a

special effort was madeto study the children from eight to

sixteen years of age. Typical cases were selected from

differentenvironments. For example, boys and girls selected

from a training school called Mohawk Institute,which was

near the city of Brantford, represented one type of

environment. There are approximatelyone hundred and sixty

students under training here, and we were informed that

they study half a dayand work half a day. The boys are

taught craftsmanship and farming, the girls, home

economics andgarment making, and such practical training

as would prepare them for later home building. Whilemost of

the boys and girls come from that reservation, a few are

accepted from other reservations. Itis of interest that 77 per

cent of the children in this Institution had suffered from

earlier dental cariesand that 17 per cent of all the teeth

examined had already been attacked by dental caries. But

this hadoccurred apparently before their entrance to the

Institute, for we did not find a single case of activecaries

among those examined, and this is particularly important in

connection with their excellentnutrition. The Institute

maintained a fine dairy herd and provided fresh vegetables,

whole wheatbread, and limited the sugar and white flour.

The children of this group were compared with children of

approximately the same age in a publicschool of the

reservation where it was found that 90 per cent had had



dental caries, and that at presentin 70 per cent of the cases

the caries was apparently active. It is important to note that

in this group28.5 per cent of all the teeth examined had

already been attacked by tooth decay.

A study was made of patients at the reservation hospital

where free service of all kinds is provided.We found that 83

per cent had suffered from dental caries, and that 23.2 per

cent of all teeth hadalready been attacked by caries.

We were particularly interested in the conditions obtaining

in the homes, especially with themothers. A typical young

mother had approximately half her teeth attacked by dental

caries, as hadalso her son, aged seven. The middle third of

his face was underdeveloped and all of his upperanterior

teeth were decayed to the gum line.

A study was made of an Indian reservation in New York State

for comparison and for making anestimate of typical modern

American Indian life with regard to dental caries and

nutrition. For thisstudy a band of 450 in the Tuscarora

Reservation northeast of Niagara Falls was visited. Here

againwe were fortunate to see the people in holiday mood

since the study was made on Decoration Dayand events of

the year had been scheduled, a lacrosse match and a

baseball game, between theIndians' teams and white teams

from adjacent towns. Several hundred Indians were

congregated toexhibit their best in wearing apparel,

transportation equipment, and physical prowess. There

wasevidence of a similarity of features in the older Indians

who had not been highly modernized, and astriking

deficiency in the facial development of many of the

moderns.

A typical mother was studied at her home. She had four

children. Her teeth were ravaged by dentalcaries. She was



strictly modern, for she had gold inlays in some of her teeth.

The roots of the missing
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teeth had not been extracted. Twenty of her teeth had active

dental caries. Her little girl, aged four,already had twelve

very badly carious teeth. Another daughter aged eight had

sixteen carious teeth,and her son aged ten had six. The

husband was in bed from an acute lung involvement,

doubtlesstuberculosis. The children were eating their noon

day meal when we arrived, which consisted of awhite bread

and some stewed vegetables. Milk was available for only the

small baby in arms. In thisTuscarora group 83 per cent of

those examined had dental caries and 38 per cent of all

teeth hadalready been attacked by dental caries. Every one

studied in this reservation was using white-flourproducts,

none were using milk liberally, and only a few in even

limited amounts. I was told that inboth reservations a few

years ago the Indians grew wheat and kept cows to provide

a liberal supply ofnatural cereal and milk for their families,

but of late this practice had been discontinued. They

werenow buying their wheat in the form of white flour and

their vegetables largely put up in cans. In bothreservations

they were using commercial vegetable fats, jams and

marmalades, sweetened goods,syrups and confections very

liberally. It is remarkable how early the child life adopts

moderncivilization's confections.

In order to provide a further cross section of the modernized

Indians of North America, I made astudy in a reservation on

Winnipeg Lake in Manitoba. This reservation lies north and

east ofWinnipeg and is quite highly modernized.



These people were reached with much difficulty because of

the natural protection provided by thelocation of their

reservation at the mouth of Brokenhead River. They had

been provided with fertilelands and taught modern methods

of farming. Their proximity to a great body of water fairly

well-stocked with fish gave them an opportunity to secure

fish, if they were disposed to make the effort todo so, as

their ancestors had done through previous centuries. Their

homes were found to be in adilapidated condition, and while

their lands were stocked with cattle and horses, such as we

foundwere in poor condition, and limited in number. The

people had been provided with a governmentschool and a

government agent to assist in providing for their needs and

in giving material assistancewhen needed. They were within

fairly easy distance of hospitals, and had available modern

medicalservice. Notwithstanding all these advantages, their

physical condition was very poor. Dental carieswas so wide-

spread that 39.1 per cent of all teeth studied were found to

be affected. They were livingalmost entirely on modern

foods, imported white flours, jams, canned vegetables and

liberalquantities of sugar. Over 90 per cent of the individuals

had rampant dental caries. Their physicalcondition and their

supply of necessities was very much lower than was that of

either of the twopreceding groups. Distress was evident

even in late summer.

The Indians so far reported were living inland with access to

inland foods only. The Pacific CoastIndians were examined to

determine the effect of sea foods. To find evidence relating

to the physical,and particularly to the dental condition of

the Indians who inhabited the Pacific slope a thousand

ormore years ago, a visit was made to the Vancouver

Museum at Vancouver which fortunatelypossesses

splendidly preserved specimens of prehistoric periods. Some

of these skulls wereuncovered while cutting through a hill

for a street extension in the city of Vancouver. Above was



avirgin forest of large size green firs and underneath them in

the soil there were preserved fallen trunksof other large

trees. Several feet below these, burials were uncovered

containing skeletons of an earlyIndian race. This collection

contains also skulls from several places and from prehistoric

periods. Theteeth are all splendidly formed and free from

dental caries. The arches are very symmetrical and theteeth

in normal and regular position.
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It was important to study the conditions of their successors

living in the same general community.Accordingly, we

examined the teeth and general physical condition of the

Indians in a reservation inNorth Vancouver, so situated that

they have the modern conveniences and modern foods. In

thisgroup of children between eight and fifteen years of age,

36.9 per cent of all the teeth examined hadalready been

attacked by dental caries. No people were found in this

group who were living largelyon native foods.

Vancouver Island with its salubrious climate is one of the

most favored places of residence on thePacific Coast. It was

of particular interest to study the Indians near Victoria on

this island in theCraigflower Indian Reservation. Indeed, the

city of Victoria has been partly built on the

originalCraigflower Indian Reservation. As the need became

acute for the territory reserved for them, anarrangement was

consummated whereby the Indians were induced to

exchange that land for new landin an adjoining district in

which a new house was built free for each family. Besides a

house, anallotment of land and a sum of money, reported to

be ten thousand dollars, was given to each family.This

allowed them to become very modern, and, accordingly,



many of them owned automobiles andother modern

luxuries. The physical effects of the use of food luxuries,

resulting from ample fundsfor purchasing any foods that

they might desire, was marked. They were in close proximity

to skilleddental service and had practical training in oral

prophylaxis. Notwithstanding this, 48.5 per cent of allteeth

examined had already been attacked by dental caries. Every

individual examined was sufferingfrom tooth decay. The

original diet of the Indians of the Pacific Coast was, as we

shall see, verylargely sea foods, which are probably as

abundant today as ever before. It would require a real urge

togo to catch the fish since they can now be purchased

canned in the open market. Like most modernpeople, they

were living on white-flour products, sweet foods and

pastries.

Probably few cities of the Pacific Coast have had a greater

abundance and variety of edible seafoods, particularly the

various kinds of salmon, than Ketchikan. It is beautifully

located on an island,and is the most southerly city in Alaska.

Among the many fish that are abundant along this part of

thePacific Coast is the oolachan or candle fish. It is a small

fish, but very rich in oil; so much so that itgets its name from

being burned as a candle for light. This oil is collected in

large quantities and usedas a dressing for many of their sea

foods. It is also traded with the Indians of the interior for furs

andother products. An Indian settlement in this city was

studied and it was found that 46.6 per cent of allteeth

examined had already been attacked by tooth decay. In

many of the homes individuals were illwith tuberculosis or

arthritis. Tuberculosis had robbed many of the homes of one

or more of itschildren.

At Juneau, the capital of Alaska, two groups were studied;

one in the government hospital, and theother in an Indian

settlement. In the hospital were both Indians and Eskimos,



chiefly the former.Seventy-five per cent of the patients were

reported to have been brought because they

hadtuberculosis, and some who had come because of

accident and other conditions were reported to

havetuberculosis also. Approximately 50 per cent of the

total hospital enrollment was under 21 years ofage. The

dental conditions were bad, for 39.1 per cent of all the teeth

examined had been attacked bytooth decay.

In the Indian settlement, a group of elderly primitives was

found, every one of whom had complete
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dentitions in normal arrangement of the arches and without

dental caries. In a settlement of modernIndians living

principally on modern foods 40 per cent of all teeth had

been attacked by tooth decay.

At Sitka, the former capital, two important groups were

studied. Located here is the SheldonJackson School for

Eskimos and Indian boys and girls, chiefly Indians. They

have come from widelyscatterd territory throughout Alaska,

and represent the finest physical specimens that can readily

besecured for giving the advantages of an education. Of

necessity they came very largely from themodernized

districts. In this group 53.7 per cent of all the teeth

examined had already been attackedby tooth decay. This

gives an indication of the dental conditions in the large

number of modernizeddistricts which they represented.

In a settlement at Sitka, a group of Indians of various ages

were studied, and it was found that 35.6per cent of all their

teeth had already been attacked by dental caries. A well



preserved native Indian,seventy years of age, was found

who had come into town from another district. He stated

that his diethad consisted chiefly of fish, fish eggs, seaweed

and deer. His teeth were of very high excellence andwere

entirely free from past or present dental caries. He is a

splendid example of the product of thenative dietary

provided for the Pacific Coast people of any period or stage

of civilization.

The local physician at Sitka kindly gave very valuable

information relative to the attitude of thenative Indians in

the matter of obtaining fresh sea foods when foods that were

very satisfying couldbe so easily obtained in concentrated

form at the various stores. They could go to one of the piers

atalmost any time of the year and catch fish or secure them

as they had been accustomed to do beforethe arrival of

modern foods, but there is a constant striving to be like and

live like the white people.They seem to think it is a mark of

distinction to purchase their foods and that it is degrading to

haveto forage for one's foods. They very readily come to

depend on white flour and sugar, jams andcanned

vegetables; and much prefer to have the government or

charitable organization supply thesewhen they cannot

purchase them, rather than go out and secure their own

nutrition. This physicianstated that there were about 800

whites living in the town and about 400 Indians, and

thatnotwithstanding this difference in numbers there were

twice as many Indian children born as whitechildren, but

that by the time these children reached six years of age

there were more white childrenliving than Indian and half-

breed children. This he stated was largely due to the very

high childmortality rate, of which the most frequent cause is

tuberculosis. While it does not take many decadesto record a

distinct physical deterioration, a deteriorating parenthood

greatly speeds up this process.While physical defects

acquired by the parent will not be transmitted as such,



prenatal deficienciesmay be established because of the

physical defects of the mother resulting from her faulty

nutrition,and these deficiencies, together with disturbed

nutrition of infancy and early childhood will go far

indetermining whether there will be for the child a physical

breakdown or whether the normal defenseof the body will be

adequate to protect it from various infections to which it

may later be exposed.

Sitka has furnished the longest history of contact with white

men of almost any community on thePacific Coast. Indeed, it

was a famous seaport long before any United States Pacific

Coastcommunities had been established. It is of much

interest that it was a shipbuilding center for vesselsin the

Russian trade. Its foundries were developed so efficiently

that the bells of the early monasteriesof California were cast

in this town by the Russians. It contains some of the best

examples of theearly Russian architecture, particularly in its

cathedral.
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Anchorage is the principal city of western Alaska, since it is

not only a base for the railroadrunning north to Fairbanks,

but a base for aeroplane companies operating throughout

various parts ofAlaska. It is accordingly a combination of a

coast city with its retail activities and a wholesale basefor

outfitters for the interior. It has an excellent government

hospital which probably has been builtaround the life of one

man whom many people told us was the most beloved man

in all Alaska. He isDr. Josef Romig, a surgeon of great skill

and with an experience among the Eskimos and

Indians,both the primitives and modernized, extending over

thirty-six years. I am deeply indebted to him formuch



information and for assistance in making contacts. He took

me, for example, to severaltypically modernized Indian

homes in the city. In one, the grandmother, who had come

from thenorthern shore of Cook Inlet to visit her daughter,

was sixty-three years of age, and was entirely freefrom tooth

decay and had lost only one of her teeth. Her son, who had

accompanied her, was twenty-four years of age. He had only

one tooth that had ever been attacked by tooth decay. Their

diet hadbeen principally moose and deer meat, fresh and

dried fish, a few vegetables and at time somecranberries.

Recently the son had been obtaining some modern foods.

Her daughter, twenty-nineyears of age, had married a white

man and had had eight children. She and they were living

onmodern foods entirely. Twenty-one of her thirty-two teeth

had been wrecked by dental caries. Theirdiet consisted

largely of white bread, syrup and potatoes. Her children

whom we examined rangedfrom five to twelve years of age,

and in that family 37 per cent of all the teeth have already

beenattacked by dental caries, notwithstanding the young

age of the children. The mother of this family isshown in Fig.

18 (upper, left). It is of great importance that not only was

dental caries rampant, butthat there were marked deformity

of the dental arches and irregularity of teeth in the cases of

thechildren.

Among the many items of information of great interest

furnished by Dr. Romig were facts thatfitted well into the

modern picture of association of modern degenerative

processes withmodernization. He stated that in his thirty-six

years of contact with these people he had never seen acase

of malignant disease among the truly primitive Eskimos and

Indians, although it frequentlyoccurs when they become

modernized. He found similarly that the acute surgical

problems requiringoperation on internal organs such as the

gall bladder, kidney, stomach, and appendix do not tend

tooccur among the primitive, but are very common problems



among the modernized Eskimos andIndians. Growing out of

his experience, in which he had seen large numbers of the

modernizedEskimos and Indians attacked with tuberculosis,

which tended to be progressive and ultimately fatalas long

as the patients stayed under modernized living conditions,

he now sends them back whenpossible to primitive

conditions and to a primitive diet, under which the death

rate is very much lowerthan under modernized conditions.

Indeed, he reported that a great majority of the afflicted

recoverunder the primitive type of living and nutrition.

The institutions that have been organized for the care of

orphans and for the education of Eskimoand Indian boys and

girls provide an opportunity to study conditions. A

particularly favorableinstitution is located at Eklutna on the

railroad north of Anchorage. Many of the individuals in

theschool had come from districts so remote from

transportation facilities that their isolation hadcompelled

them to live mostly on native foods, at least during their

early childhood. They had comefrom districts very widely

distributed throughout the Alaskan peninsula. Credit is due

to themanagement of this institution for preparing and

storing dried salmon for use throughout the winter.The

beneficial effects of their good nutritional program were

evident. The percentage of teethattacked by dental caries

was 14.6. A large percentage of these pupils were of mixed

blood of native
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Eskimos or Indians with whites. The white parent had

probably been largely responsible for theirattendance at this

training school. There were several full-blooded Eskimos and

Indians frommodernized communities where they had been



living on modern foods throughout their entirelifetime. This

gave an opportunity to study the role of nutritional

deficiencies in the development ofdeformities and

irregularities in the facial features, in the arrangement of the

teeth, and in the inter-relationship between the dental

arches. The typical irregularities and divergencies from

normal werepresent in the full-blooded Eskimo and Indian

boys and girls in as high percentage as in the mixedbloods.

Some of the young people with parentage of mixed blood

have beautiful features.

Another important institutional group was studied at Seward

in the Jesse Lee Home which had firstbeen established at

Nome and had been moved to Seward to avoid the extreme

isolation of thatdistrict. This institution is located at

Resurrection Bay which is one of the most beautiful harbors

inthe world. It gives shelter and educational opportunities to

Eskimos and Indians, chiefly of mixedblood, from a large

area of Alaska, and particularly from the Aleutian Peninsula,

the Aleutian Islandsand the Bering Sea. These individuals,

whether of mixed or pure blood, had come chiefly from

homesthat were in large part modernized. The incidence of

dental caries found here was 27.5 per cent for allteeth

examined. Here again all individuals were affected.

Notwithstanding the unusually finehygienic conditions and

highly trained dietitians of this institution, a medical ward

and trained nurses,tuberculosis was reaping a heavy toll. I

was told that 60 per cent of all those students who had

movedwith the school from Nome to this location were

already dead from tuberculosis. It is commonknowledge that

tuberculosis has played a very important role in decimating

the Indian and Eskimopopulation in the Pacific Coast towns

and villages. A very important phase of these investigations

isthe development of new light on the role of nutrition in

lowering the defense of these individuals sothat with their



low inheritance of defensive factors they rapidly become

susceptible to tuberculosis.

The problem of evaluating the influence of a particular

environment on racial and tribaldevelopment is relatively

simple when studying contemporary remnants of primitive

racial stocks.However, groups that have lived and

disappeared in the past do not permit of so simple a

procedurefor making physical estimates. Fortunately, we

have in the burial grounds not only the skeletons, butalso

many of the implements used in daily life. Sometimes these

contain samples of the foods. Wemay find also their art ware

and hunting equipment. While the period may not be

definitely recorded,the knowledge of the history of the

pottery of the tribe often gives an important clue to the

dates aswill also the method of burial. Burials made before

the advent of the Christian era will in manygroups show the

bodies in a flexed position with the arms in the lap, whereas

in the Christian burialsthe bodies have been laid prone and

the arms crossed on the chest. By this sign the pre-

Columbianburials can readily be separated from the post-

Columbian.

Using these guides, a study of the Indians of Florida, past

and present, permits of comparing thepre-Columbians with

those living today in that same territory. We will,

accordingly, consider thedental caries problem and that of

facial and dental arch form in the Florida Indians by

comparingthree groups: namely, the pre-Columbian, as

evidenced from a study of the skull material in themuseums;

the tribes of Indians living in as much isolation as is possible

in the Everglades andCypress Swamps; and the Indians of

the same stock that are living in contact with the foods

ofmodern civilization. This latter group lives along the

Tamiami trail and near Miami. In a study ofseveral hundred

skulls taken from the burial mounds of southern Florida, the



incidence of tooth decaywas so low as to constitute an

immunity of apparently one hundred per cent, since in

several hundred
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skulls not a single tooth was found to have been attacked by

tooth decay. Dental arch deformity andthe typical change in

facial form due to an inadequate nutrition were also

completely absent, alldental arches having a form and

interdental relationship such as to bring them into the

classificationof normal. These are illustrated in Figs. 22 and

23. The problem of reaching the isolated groups livingin the

depth of the Cypress Swamps was complicated by the fact

that these people had a dread of allwhites growing out of

their belief that they had been grossly taken advantage of in

some of their earlyefforts to make a treaty with the whites.

With the assistance of three guides, one, an Indian of

theirown group, another, a white man whom they trusted,

and the third, a government nurse who had beenvery

helpful in case of sickness, we were able to take the desired

measurements and records andphotographs. A group of

these more primitive representatives is shown in Fig. 24.

While theirhunting territory had been grossly encroached

upon by the white hunters, they were still able tomaintain a

very high degree of physical excellence and high immunity

to dental caries. Only fourteeth in each hundred examined

were found to have been attacked by tooth decay.



FIG. 22. Skulls of primitive Indians showing superb

dentalarches typical of Nature's normal plan. Note the

splendidposition of the third molars which are so frequently

defectivein position and quality in our modern white

civilization. Inmany districts where I have made studies

among primitiveIndians and in many collections of their

skulls close to ahundred per cent of the teeth have been free

from dentalcaries or faulty position.
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FIG. 23. The Indian skulls that have been uncovered in

manyparts of the United States and Canada show a degree

ofexcellence comparable to those seen in this Figure.

Theselevels of excellence were the rule with them, not

theexception as with us. The parents of these individuals

knewwhat they and their children should eat!
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FIG. 24. The Seminole Indians living today in

southernFlorida largely beyond contact with the white

civilization stillproduce magnificent teeth and dental arches

of which theseare typical. They live in the Everglade forest

and still obtain

the native foods.

Practically all of the dental arches were normal in contour

with freedom from facial distortion. Incontrast with this, the

Indians of Florida who are living today in contact with

modern civilizationpresent a pathetic picture. Forty out of

every hundred teeth examined were found to have

beenattacked by tooth decay, typically illustrated in Fig. 25.

In the latest generation, many dental archesshowed a

typical deformation with crowding of the teeth and

narrowing of the face, conditions thathave been found in all

human stocks when on an inadequate nutrition during the



formative and earlygrowth period. A group of these is

typically illustrated in Fig. 26.
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FIG. 25. The Seminole Indians of Florida who are living

incontact with our modern civilization and its foods suffer

fromrampant dental caries.
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FIG. 26. Seminole Indians. Note the change in facial

anddental arch form in the children of this modernized

group.

They have a marked lack of development of the facial

boneswith a narrowing of the nostrils and dental arches

withcrowding of the teeth. Their faces are stamped with the

blightwhich so many often think of as normal because it is

socommon with us.

It is of interest that the quality of the skeletal material that

is taken from the mounds showedunusually fine physical

development and freedom from joint involvements. In

contrast with this,many of the individuals of the modernized

group were suffering from advanced deformities of

theskeleton due to arthritic processes.

The effects of the excellent nutrition of the pre-Columbian

Indians is indicated in the comparativethickness of the



skulls. In Fig. 27 are shown two pieces of a pre-Columbian

skull in contrast with amodern skull. The specimen of a

trephined lower jaw, shown in Fig. 27 (right) indicates a

knowledgeof surgery that is very remarkable. The margins

show new bone growth. The operation opened a cyst.
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FIG. 27. Left: Example of greater thickness of pre-

ColumbianIndian skulls in Florida than modern skulls. Right:

Illustrationof bone surgery of ancient Florida Indians. Note

healing ofmargins of trephined opening into a cyst, of the

lower jaw.

This is typical of the advanced surgery of the Peruvian

Indians.

For the study of a group of Indians now living in a high

western state, Albuquerque, New Mexico,was visited.



Several other Indian studies have been made including

studies of living groups, recently openedburials and

museum collections, all of which support the findings

recorded here. I am indebted to thedirectors and to the

staffs of these institutions for their assistance.

Notwithstanding the wide range of physical and climatic

conditions under which primitive Indianshad been living,

their incidence of tooth decay while on their native foods

was always near zero;whereas, the modernized Indians of

these groups showed very high incidence of dental caries.

Asummary of percentages follows: Primitive Indians: Pelly

Mountain, 0.16 per cent; Juneau, 0.00 percent; Florida Pre-

Columbian, 0.00 per cent; Florida Seminoles, 4.0 per cent.

Modernized Indians:Telegraph Creek, 25.5 per cent; Alaska

Frontier, 40.0 per cent; Mohawk Institute, 17 per

cent;Brantford Reservation Public School, 28.5 per cent;

Brantford Reservation Hospital, 23.2 per cent,Tuscarora

Reservation, 38.0 per cent; Winnipeg Lake Reservation, 39.1

per cent; North VancouverReservation, 36.9 per cent;

Craigflower Indian Reservation, 48.5 per cent; Ketchikan,

46.6 per cent;Juneau Hospital, 39.1 per cent; Sheldon

Jackson School, 53.7 per cent; Sitka, 35.6 per cent;

Eklutna,14.6 per cent; Jessie Lee Home, Seward, 27.6 per

cent, and Florida Seminoles, 40.0 per cent.

The foods used by the primitives varies according to location

and climate. The foods of themodernized groups in all cases

were the typical white man's foods of commerce.

While the primitive groups constantly presented well-formed

faces and dental arches reproducing
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the tribal pattern, the new generation, after the adoption of

white man's foods, showed markedchanges in facial and

dental arch form.

The Indians like several primitive races I have studied are

aware of the fact that their degenerationis in some way

brought about by their contact with the white man. The

dislike of the American Indianfor the modern white

civilization has been emphasized by many writers. In my

studies among theSeminole Indians of Florida I found great

difficulty in communicating with or making examination

ofthe isolated Seminoles living deep in the Everglades and

Cypress Swamp. Fortunately, I had the ableassistance of one

of their own tribe, a government nurse who had been very

helpful to them and alsoa white man who had befriended

them and whom they trusted. With their assistance I was

able tocarry out very detailed studies. It was of interest,

however, that when we arrived at a settlement in thebush

we practically always found it uninhabited. Our Indian guide

would go into the surroundingscrub and call to the people

assuring them it was to their advantage to come out, which

they finallydid. I was told that this attitude had grown out of

the belief on their part that their treaties had beenviolated.

These isolated Seminole Indian women had the reputation of

turning their backs on all whitemen.

A United States Press report (l) provides an article with the

heading "Tribes 'Fed Up' SeekSolitude, Indians Dislike

Civilization, Ask Land Barred to White Men." The article

continues:

The Bureau of Indian Affairs revealed today that five Indian

tribes in Oklahoma are "fedup" with white civilization and

want new, secluded tribal lands.



So widespread is the discontent among the 100,000 Indians

living in Oklahoma, officialssaid, that serious study is being

given to the possibility of providing new lands where

theredman may hunt and fish as his ancestors did.

Dissatisfaction has been brewing for a long time as a result

of an increasing Indianpopulation, decreasing Indian lands

and unsatisfactory economic conditions. It was

broughtofficially to the notice of bureau officials several

days ago when a delegation, headed by JackGouge, a Creek

Indian from Hanna, Okla., told Indian Commissioner John

Collier that most ofthe Oklahoma Indians wanted new tribal

lands away from white civilization.

So anxious are his people to escape from the white man and

his influences, Jack Gouge said,that an organization of about

1000 Indians has been formed to press the demands. It is

knownas the "Four Mothers," apparently representing four of

the "civilized tribes"-the Creeks,

Choctaws, Cherokees and Chickasaws.

The fifth civilized tribe, the Seminoles of Oklahoma, are

negotiating with the Mexicangovernment for tribal lands in

that country.

These tribes are described as "civilized" because of the high

degree of culture they attainedin their original tribal lands

along the eastern coast. As their eastern lands became

valuable theIndians were moved to the area which is now

Oklahoma. At the turn of the century, however,with the

discovery of oil there the new tribal lands were broken up.

The Indians were forciblyremoved to small tracts despite

their desire to remain together. Indian Bureau officials do

notconceal their bitterness over the white man's "treachery."

One official pointed out that about
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300 treaties have been signed with the Indians and that

practically every one has been violated.

It will be most fortunate if in the interest of science and

human betterment such a program as thiswill be carried out

in order to permit these Indians to live in accordance with

the accumulatedwisdom of their various tribes. Their

preservation in isolation would preserve their culture.

Thegreatest heritage of the white man today is the

accumulated wisdom of the human race.

REFERENCE

1. Tribes "Fed Up" Seek Solitude. Cleveland Press, June 19,

1938.
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Chapter 7

ISOLATED AND MODERNIZED MELANESIANS

OINCE our quest was to gather data that will throw light

upon the cause of modern physical

degeneration among human racial stocks in various parts of

the world, it became necessary to includefor study various

groups living in the hot sultry climates of the tropics. Again

it was desirable toobtain contact with both highly isolated

and, therefore, relatively primitive stocks for comparisonwith

modernized groups of the same stock. In order to accomplish

this an expedition was made in1934 to eight archipelagos of

the Southern Pacific to study groups of Melanesians and



Polynesians.The Melanesians described here were living in

New Caledonia and the Fiji Islands.

If the causative factors for the physical degeneration of

mankind are practically the sameeverywhere, it should be

possible to find a common cause operating, regardless of

climate, race, orenvironment.

Owing to the vast extent of the Pacific waters and the

limited number of transportation lines, itbecame very

difficult to arrange a convenient itinerary. This, however, was

finally accomplishedsatisfactorily by going southward

through the more easterly archipelagos; namely, the

MarquesasIslands, Society Islands and Cook Islands, then

westward to the Tongan Islands in the southerncentral

Pacific near New Zealand, and then westward to New

Caledonia near Australia. From thisgroup we went northward

to the Fiji Islands, also in the western Pacific, then to the

Samoan Islands
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in the central Pacific south of the equator, and then to the

Hawaiian Islands north of the equator.These island groups

were all populated by different racial stocks speaking

different languages. Themovements from archipelago to

archipelago were made on the larger ships, and between the

islandsof the group in small crafts, except in the Hawaiian

Islands where an aeroplane was used.

The program in each group consisted in making contact with

local guides and interpreters. Theyhad generally been

arranged for in advance by correspondence with

government officials. By thesemeans we were able to reach



isolated groups in locations quite distant from contact with

trade ormerchant ships. To reach these isolated groups often

required going over rough and difficult trailssince most of

the islands being of volcanic formation are mountainous.

SOUTH SEA ISLANDERS

MELANESIAM 6 PHVNESjAN 1-2-3

On reaching the isolated groups our greetings and the

purpose of the mission were conveyed byour interpreters to

the chiefs. Much time was often lost in going through

necessary ceremonials andfeasting. In every instance we

received a very cordial reception and excellent cooperation.

In noinstance was there antagonism. Through the

underground telegraph they always seemed to know wewere

coming and had prepared for us. When these formalities

were once over and our wishes madeknown, the chiefs

instructed the members of their tribes to carry out our

program for makingexaminations, recording personal data,

making photographs, and collecting samples of foods



forchemical analysis. The food samples were either dried or

preserved in formalin.
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The detailed records for every individual included data on

the tribe, village and family, his age,previous residence,

physical development, the kinds of foods eaten, the physical

condition of everytooth, including presence or absence of

cavities; the shape of the dental arches; the shape

anddevelopment of the face; and detailed notes on

divergencies from racial type. Special

physicalcharacteristics were photographed. A comparsion

was made of these factors for each of the moreisolated

members of the same tribe and those in the vicinity of the

port or landing place of the island.Through the government

officials detailed information was secured, usually in the

form of the annualgovernment statistical reports, showing

the kind and quantity of the various ingredients and

articlesthat were imported, and similarly those that were

exported. Contact was made in each island groupwith the

health officers, and the studies were usually made with their

assistance. In many instancesthe only contact with

civilization had consisted of the call of a small trading ship

once or twice a yearto gather up the copra or dried coconut,

sea shells and such other products as the natives

hadaccumulated for exchange. Payment for these products

was usually made in trade goods and not inmoney. The

following articles consisted nearly always of 90 per cent of

the total value: white flourand sugar. Ten per cent consisted

of wearing apparel or material for that apparel.

While the missionaries have encouraged the people to adopt

habits of modern civilization, in theisolated districts the



tribes were not able to depart much from their native foods

because of theinfrequency of the call of the trader ship.

Effort had been made in almost all of the islands to

inducethe natives to cover their bodies, especially when in

sight of strangers. In several islands regulatorymeasures had

been adopted requiring the covering of the body. This

regulation had greatly reducedthe primitive practice of

coating the surface of the body with coconut oil, which had

the effect ofabsorbing the ultra-violet rays thus preventing

injury from the tropical sun. This coating of oilenabled them

to shed the rain which was frequently torrential though of

short duration. Theirradiation of the coconut oil was

considered by the natives to provide, in addition, an

importantsource of nutrition. Their newly acquired wet

garments became a serious menace to the comfort

andhealth of the wearers.

The early navigators who visited these South Sea Islands

reported the people as being exceedinglystrong, vigorously

built, beautiful in body and kindly disposed. There were

formerly densepopulations on most of the inhabitable

islands. In contrast with this, one now finds that on many

ofthe islands the death rate has come to so far exceed the

birth rate that the very existence of theseracial groups is

often seriously threatened.

The Island of New Caledonia is one of the largest of the

Pacific. It is situated in the vicinity of 23degrees south

latitude and 165 degrees east longitude. The New

Caledonians are pure Melanesianstock. They are broad

shouldererd, very muscular and in the past have been very

warlike. TheseIslands are under French control. The foreign

population is chiefly French, and limited mainly to

thevicinity of the one port of Noumea. The subjugation of

these people has been very difficult and asrecently as 1917

a band from the interior in protest against efforts to



establish a white colony andsugar plantation on a desirable

section of coastal land swept down on the French colony in

the nightand massacred almost the entire population. Their

contact with the required foods from the sea hadbeen cut

off. They believe they require sea foods to maintain life and

physical efficiency. Thephysical development of the

primitive people including their teeth and dental arches is of

very highorder. A comparison of the individuals living near

the ports with those living in the isolated inlandlocations

shows marked increase in the incidence of dental caries. For

those living almost exclusively
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on the native foods the incidence of dental caries was only

0.14 per cent; while for those using tradefoods the incidence

of dental caries was 26 per cent. The splendid facial and

dental arch developmentof these quite primitive

Caledonians is shown in Fig. 28. Note also their kinky hair

and strong neckand face muscles.



FIG. 28. These Melanesians are typical in general

physicalbuild and facial and dental arch form of their race

which isspread over a wide area of Islands in the

southeastern Pacific.

The nutrition of all is adequate for them to develop

andmaintain their racial pattern.

The Fiji Island group lies between 15 and 22 degrees south

latitude and between 177 degrees westand 175 degrees

east longitude, thus straddling the international date line.

The Fiji Islanders aresimilar in physical development and

appearance to the New Caledonians, and like them are

largely, ifnot wholly, Melanesian in racial origin. The men

have kinky hair and broad shoulders. In the past,they have

been excellent warriors. They are not as tall as their

hereditary enemies, the Tongans, to theeast, and in order to

make themselves look equally tall, they have adopted the



practice of trainingtheir kinky hair straight out from the

head to a height often reaching six or more inches.

Typicalfacial and dental arch forms are shown in Fig. 29.

They are British subjects, and where they have

hadsupervision, in the districts near the ports and on those

islands on which sugar plantations have beenestablished,

they have suffered very greatly from the degenerative

diseases.
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FIG. 29. The development of the facial bones determines

thesize and shape of the palate and the size of the nasal

airpassages. Note the strength of the neck of the men above

andthe well proportioned faces of the girls below. Such faces



areusually associated with properly proportioned bodies.

Toothdecay is rare in these mouths so long as they use an

adequateselection of the native foods.

Since Viti Levu, one of the islands of this group, is one of the

larger islands of the Pacific Ocean, Ihad hoped to find on it a

district far enough from the sea to make it necessary for the

natives to havelived entirely on land foods. Accordingly,

with the assistance of the government officials and byusing

a recently opened government road I was able to get well

into the interior of the island bymotor vehicle, and from this

point to proceed farther inland on foot with two guides. I was

not able,however, to get beyond the piles of sea shells which

had been carried into the interior. My guide toldme that it

had always been essential, as it is today, for the people of

the interior to obtain some foodfrom the sea, and that even

during the times of most bitter warfare between the inland

or hill tribesand the coast tribes, those of the interior would

bring down during the night choice plant foods fromthe

mountain areas and place them in caches and return the

following night and obtain the sea foodsthat had been

placed in those depositories by the shore tribes. The

individuals who carried these foodswere never molested, not

even during active warfare. He told me further that they

require food fromthe sea at least every three months, even

to this day. This was a matter of keen interest, and at

thesame time disappointment since one of the purposes of

the expedition to the South Seas was to find,if possible,

plants or fruits which together, without the use of animal

products, were capable of
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providing all of the requirements of the body for growth and

for maintenance of good health and ahigh state of physical

efficiency. Among the sources of animal foods was the wild

pig from the bush.These were not native, but imported into

nearly all of the islands, and they have become wild

wherethere is an abundance of food for them. Another

animal food was that from coconut crabs whichgrow to a

weight of several pounds. At certain seasons of the year the

crabs migrate to the sea in greatnumbers from the

mountains and interior country. They spend about three

days in the sea for part oftheir reproductive program and

return later to their mountain habitats. Their routes of travel

are asnearly as possible in straight lines. At the season of

migration, large numbers of the crabs arecaptured for food.

These crabs rob the coconut trees of fruit. They climb the

trees during the darknessand return to the ground before

the dawn. They cut off the coconuts and allow them to drop

to theground. When the natives hear coconuts dropping in

the night they put a girdle of grass around thetree fifteen or

twenty feet from the ground, and when the crabs back down

and touch the grass theythink that they are down on the

ground, let go their hold and are stunned by the fall. The

natives thencollect the crabs and put them in a pen where

they are fed on shredded coconut. In two weeks' timethe

crabs are so fat that they burst their shells. They are then

very delicious eating. Fresh water fish ofvarious kinds are

used where available from the mountain streams. Land

animal foods, however, arenot abundant in the mountainous

interior, and no places were found where the native plant

foods werenot supplemented by sea foods.

Our first visit to the Fiji Islands was in 1934, and the second

in 1936. On our first trip we had muchpersonal assistance

from Ratu Popi, hereditary king. His residence was on the

royal island reservedexclusively for the king and his retinue.

His picture is shown in Fig. 30 with that of Mrs. Price. Hewas



very solicitous for the welfare of his people whom he

recognized to be rapidly breaking downwith modernization.

The council house is also shown in Fig. 30. He gave us very

importantinformation regarding the origin of cannibalism,

relating it to a recognition of special food values of

special organs, particularly the livers.
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FIG. 30. The building above is the Fiji Council house

andshows the typical form of native architecture; no nails or

boltsare used. It is located on the King's Island Mbau.

Thehereditary monarch, Ratu Popi is seen with Mrs. Price.

Notehis splendid features. Beneath his coat he wears a

native skirt



and is barefooted.

There has been a very extensive development of sugar

plantations on the larger islands of severalof the Pacific

archipelagos. The working of these plantations has required

the importation of largenumbers of indentured laborers.

These have been brought chiefly from India and China.

Since theyare nearly all men, those who have married have

obtained their wives from among the natives. This,the

Chinese have done quite frequently. Since they are excellent

workers they provide good homesand are good business

men. They are, in many districts, rapidly becoming the

landowners and aremen of influence. This influx of Asiatics,

together with that of Europeans, has had an

importantinfluence upon the purity of the native race

around the ports and provided an opportunity to study

theeffect of intermingling of races upon the susceptibility to

dental caries. No differences in extent oftooth decay due to

ancestry were disclosed. The incidence of dental caries at

the points of contactwith imported foods was 30.1 per cent

of teeth examined as compared with 0.42 for the more

isolatedgroups living on the native foods of land and sea.

The physical changes which were found associated with the

use of the imported foods included theloss of immunity to

dental caries in practically all of the individuals who had

displaced their nativefoods very largely with the modern

foods. Dental caries was much worse, however, in the

growing
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children and motherhood group due to the special demands

of these individuals. These conditions areillustrated in Figs.



31 and 32. The boy shown in Fig. 32 (upper, left) typifies the

suffering brought bymodernization. Abscessed teeth often

cause suicide.

FIG. 31. These natives of the Fiji Islands illustrate the

effectof changing from the native food to the imported foods

ofcommerce. Tooth decay becomes rampant and with it is

lostthe ability to properly masticate the food. Growing

childrenand child bearing mothers suffer most severely from

dental

caries.
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FIG. 32. No dentists or physicians are available on most

ofthese islands. Toothache is the only cause of suicide. The

newgeneration born after the parents adopt the imported

modernfoods often have a change in the shape of the face

and dentalarches. The teeth are crowded as shown below.

Another important phase of the studies included a critical

examination of the facial form and shapeof the dental arches

which include very definite and typical changes represented

by the narrowing ofthe features and the lengthening of the

face with crowding of the teeth in the arch. These

areillustrated in the lower half of Fig. 32.

The members of the Melanesian race living on the Fiji Islands

of the Pacific, whether volcanic orcoral in origin, have

developed a very high immunity to dental caries and well

formed faces anddental arches. Their native foods consisted



of animal life from the sea eaten with plants and fruitsfrom

the land in accordance with a definite program of food

selection. In their primitive state only0.42 per cent of their

teeth were attacked by tooth decay. In the modernized

groups this incidenceincreased to 30.1 per cent. The change

in the nutrition included a marked reduction in the

nativefoods and their displacement with white-flour

products, sugar and sweetened goods, canned foodsand

polished rice. In the succeeding generations after the

parents had adopted the modern foods, thereoccurred

distinct change in facial form and shape of the dental

arches.
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Chapter 8

ISOLATED AND MODERNIZED POLYNESIANS

The characteristics of the Polynesian race included straight

hair, oval features, happy, buoyant

dispositions and splendid physiques. When the Pacific

Islands were discovered the Polynesians werefound

inhabiting the Hawaiian Islands, the Marquesas Islands, the

Tuamotu group including Tahiti,the Cook Islands, the Tongan

Islands and the Samoan group.

The first group studied was made up of the people of the

Marquesas Islands which are situated 9degrees south

latitude and 140 degrees west longitude, about 4,000 miles

due west of Peru. Few, ifany, of the primitive racial stocks of

the South Sea Islands were so enthusiastically extolled for

theirbeauty and excellence of physical development by the

early navigators. Much tooth decay prevailstoday. They

reported the Marquesans as vivacious, happy people

numbering over a hundred thousandon the seven principal

islands of this group. Probably in few places in the world can

so distressing apicture be seen today as is found there. A

French government official told me that the

nativepopulation had decreased to about two thousand,

chiefly as a result of the ravages of tuberculosis.Serious

epidemics of small-pox and measles have at times taken a

heavy toll. In a group ofapproximately one hundred adults

and children I counted ten who were emaciated and

coughing withtypical signs of tuberculosis. Many were

waiting for treatment at a dispensary eight hours before

thehour it opened. In the past some of the natives have had

splendid physiques, fine countenances, andsome of the

women have had beautiful features. They are now a sick and

dying primitive group. Atrader ship was in port exchanging



white flour and sugar for their copra. They have largely

ceased todepend on the sea for food. Tooth decay was

rampant. At the time of the examination, 36.9 per centof the

teeth of the people using trade food in conjunction with the

land plants and fruits had beenattacked by tooth decay. The

individuals living entirely on native foods were few. Some

earlynavigators were so highly impressed with the beauty

and health of these people that they reported theMarquesas

Islands as the Garden of Eden. Tahiti is the principal island of

the Society group. It issituated 17 degrees south of the

equator, 149 degrees west longitude. Fortunately

degeneration hasnot been so rapid nor so severe here. The

Tahitian population, however, has reduced from over

twohundred thousand as early estimated, to a present

native population estimated at about ten thousand.These

islands are also a part of French Oceania. Many of the able

bodied men were taken from theseFrench Islands to France

to fight in the World War. Only a small percentage, however,

returned, andthey were mostly crippled and maimed. The

Tahitians are a buoyant, light-hearted race, fullyconscious,

however, of their rapid decline in numbers and health. Many

of the more primitive arevery fine looking and have

excellent dental arches, as seen in Fig. 33.
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FIG. 33. Polynesians are a beautiful race and

physicallysturdy. They have straight hair and their color is

often that ofa sun tanned European. They have perfect

dental arches.

The capital of Tahiti, Papeete, is the administrative center for

the French Pacific possessions. It hasa large foreign

population, and there is considerable commerce in and out

of this port. Much importedfood is used. Like on the

Marquesas Islands, it was difficult to find large numbers of

individualsliving entirely on the native foods. Those that

were found had complete immunity to dental caries.

For the natives living in part on trade foods, chiefly white

flour, sugar and canned goods, 31.9 percent of the teeth

were found to be attacked by tooth decay. Typical extensive

destruction of the teethamongst the modernized Tahitians is

shown in Fig. 34. There is a large colony of Chinese in



Tahiti,brought there as indentured laborers. They have not

returned. When the Tahitian men did not returnfrom the war,

their wives married the Chinese, who are good workers.
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FIG. 34. Wherever the native foods have been displaced

bythe imported foods, dental caries becomes rampant.

These aretypical modernized Tahitians.

The Cook Islands are British and under the direct guidance

of the New Zealand Government.Rarotonga is the principal

island. It is situated in the Pacific Ocean in the vicinity of 21

degrees southlatitude and 160 degrees west longitude. It

has a delightful climate the year around. Raciallyaccording

to legend, the Maori tribe, the native tribe of New Zealand,



migrated there from the CookIslands. In addition to being

similar in physical development and appearance, their

languages aresufficiently similar so that each can

understand the other, even though their separation

occurredprobably over a thousand years ago.

It is a matter of great importance that the inhabitants of

these South Sea Islands were skillfulnavigators and boat

builders. It was a common occurrence for expeditions both

peaceful andaggressive to make journeys of one and two

thousand miles in crafts propelled by man power andwind

and carrying in addition an adequate supply of water and

food for their journey.

A large number were found in Rarotonga living almost

entirely on native foods, and only 0.3 percent of the teeth of

these individuals have been attacked by dental caries. In

the vicinity of Avarua,the principal port, however, the

natives were living largely on trade foods, and among these

29.5 percent of the teeth were found to have been attacked

by dental caries. In Fig. 35 (top) are seen typicallyfine faces

and teeth. However at the lower left is shown a child at the

port whose parents were living
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on the imported food. This boy's upper lateral teeth are

erupting inside the arch. In the lower right is achild with

normal spacing of the deciduous teeth.



FIG. 35. These Polynesians live on the island of Rarotonga.

At the top are two examples of typically fine faces and teeth.

Below, at left, is seen a full blood Polynesian child with

thedental arch so small that the permanent laterals

aredeveloping inside the arch. His parents used imported

food.

At the right below is a mixed blood of white and Polynesian.

Note the normal spacing of the temporary teeth before

thepermanent set appears. Parents used native foods.

Under British guidance the Cook Islanders have much better

health than the Marquesans or theTahitians. Their

population is not seriously decreasing, and is untroubled

except for the progressivedevelopment of the degenerative

diseases around the port. They are thrifty and happy, and



are rapidlydeveloping a local culture including a school

system supported by natives.

The inhabitants of the Tongan Islands, the principal of which

is Tongatabu, are Polynesian. Thisgroup, containing over 100

islands, is situated between 18 and 22 degrees south

latitude and between173 and 176 degrees west longitude,

and has a native population of about 28,000. They have

thedistinction of being one of the last absolute monarchies

of the world. While they are under theprotection of Great

Britain, they largely manage their own affairs. Their isolation

is nearly completeexcept for a call from an infrequent trader.

They seem to be credited by the inhabitants of the other
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islands as being the greatest warriors of the Pacific. The

Tongans at least acknowledge that they arethe greatest

warriors, and indeed the greatest people of the world. They

will not step aside to allowanyone to pass since they say

that when the world was created and populated they were

the first to bemade, next was the pig, and last the white

man. Ethnologically, they are said to be a mixture of

thedarker Melanesians with their kinky hair, and the fairer

Polynesians of the eastern archipelagos withstraight hair. It

is said they have never been defeated in battle. For

centuries they and the Fijian tribes700 miles to the west

have frequently been at war. The British government has

very skillfullydirected this racial rivalry into athletics. While

we were in the Fiji Islands the British governmentprovided a

battle cruiser to carry the football team from Fiji to

Nukualofa for the annual contest ofstrength.



These islanders have practiced eugenics by selecting tall

strong mates. The queen of the islandswas six feet three

inches in height.

The limited importation of foods to the Tongan Islands due to

the infrequent call of merchant ortrading ships has required

the people to remain largely on their native foods. Following

the war,however, the price of copra went up from $40.00 per

ton to $400.00, which brought trading shipswith white flour

and sugar to exchange for the copra. The effect of this is

shown very clearly in thecondition of the teeth. The

incidence of dental caries among the isolated groups living

on native foodswas 0.6 per cent, while for those around the

port living in part on trade foods, it is 33.4 per cent.

Theeffect of the imported food was clearly to be seen on the

teeth of the people who were in the growthstage at that

time. Now the trader ships no longer call and this forced

isolation is very clearly ablessing in disguise. Dental caries

has largely ceased to be active since imported foods

becamescarce, for the price of copra fell to $4.00 a ton. The

temporary rise in tooth decay was apparentlydirectly

associated with the calling of trader ships.

The Samoan Islands are located in the vicinity of 14 degrees

south latitude and between 166 and174 degrees west

longitude. The native population of the Samoan Islands is

Polynesian. The controlof the Islands is divided between two

governments. The eastern group is American. The

westerngroup is British since the World War, before which it

was under German control. The western groupis now under a

mandate to New Zealand. Through the kindness of the

Governor and Naval Officersof American Samoa

transportation was provided on an auxiliary craft to the

various islands of theAmerican Samoan group. We were

particularly indebted to Commander Stephenson, Director

ofHealth, whose guests we were, for continued personal



assistance in making favorable contacts innearly all villages

of the American Samoan group. In no islands of the Pacific

did we find soexcellent an organization for health service.

Dispensaries have been established within reach ofnearly all

the villages besides hospital service at Pago Pago, the port

of Tutuila. This is the finest portin the Pacific Ocean.

Notwithstanding the regular monthly contact through

merchant ships to andfrom America and Australia, many

isolated groups were found living largely on the native

foods. Adental survey had recently been made of this group

by Fieutenant Commander Ferguson. (i)

The excellent facial and dental arch development of the

Samoans is illustrated in the upper half ofFig. 36. The

change in facial and dental arch form which follows the use

of modern food by theparents is shown in the lower half of

Fig. 36. Note the marked irregularity of the teeth. This is one

ofthe few groups of islands in which the population is not

rapidly decreasing, indeed there is someincrease. The Navy

personnel includes one dentist. Practically all his time is

required for the
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personnel and families of the Navy at this station.

Accordingly, he can do only a limited amount ofemergency

service such as extractions for the natives. About 90 per

cent of the inhabitants ofAmerican Samoa are on the largest

island, Tutuila, and due to the development of roads,

aconsiderable number of the people have access to the main

port, to which several of them come onship days to sell their

wares and to buy provisions to augment their native foods.

The incidence ofdental caries among those individuals living

in part on imported foods at the port as compared withthose



in remote districts living on native foods was as follows:

Those almost exclusively on nativefoods had 0.3 per cent of

the teeth attacked by dental caries, and for those on trade

foods, 18.7 percent. Sea foods used here include many shell

fish which are gathered and sold largely by the

youngpeople. The octopus, the sea crab and the beche-de-

mere eaten raw were used.

FIG. 36. Note the marked difference in facial and dental

archform of the two Samoan primitives above and the

twomodernized below. The face bones are underdeveloped

belowcausing a marked constriction of the arches with

crowding ofthe teeth. This is a typical expression of

inadequate nutrition

of the parents.



The Hawaiian Islands lie between 18 and 22 degrees north

latitude and between 154 and 160degrees west longitude.

These Islands are quite unlike any of the other Pacific Island

groupspreviously discussed. Sugar and pineapple

plantations cover vast areas and together constitute by

farthe most important industries of these Islands. In many

districts the population is almost entirelyforeign or of

various blends, chiefly of Filipinos and Japanese with

Hawaiians. There is a large
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American population and a considerable European. These

different racial groups have largely broughttheir own

customs which are rapidly submerging the native customs.

Since the native population is sogreatly reduced in

comparison with the foreign population, and because

intermarrying has been sogeneral, it was difficult to find

large groups of relatively pure-blooded Hawaiians either

living almostentirely on native foods or on modernized

foods. Though the number of the individuals in thesegroups

is accordingly not large, important data were obtained for

comparing the relative incidence ofdental caries and other

degenerative processes. While the preparation of foods on

the various PacificIslands has many common factors, all

natives using the underground oven of hot stones for

cooking,the Hawaiian Islands present one unique difference

in the method of preparation of their taro. Theycook the root

as do all the other tribes, but having done so they dry the

taro, powder it and mix it withwater and allow it to ferment

for several hours, usually twenty-four or more. This

preparation called"poi" becomes slightly tart by the process

of fermentation and has the consistency of heavy

strapmolasses or a very heavy cream. It is eaten by rolling it



up on one or two fingers and sucking it fromthem. It

accordingly offers no resistance to the process of

mastication. In the districts where thenatives are living on

native foods the incidence of dental caries was only 2 per

cent of the teeth,whereas among those natives who are

living in large part on the imported foods, chiefly white

flourand sweetened goods, 37.3 per cent of the teeth had

been attacked by tooth decay. Typical Hawaiianfaces are

seen in Fig. 37. Typical modern tooth decay is shown in Fig.

38. This girl has tuberculosisalso.

FIG. 37. Wherever the Polynesians are being modernized

achange is occurring in facial form which is progressively

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (100

de 316)06/07/2006 7:50:08



more severe in the younger members of the family.

Thesegirls of an Hawaiian family demonstrate this. Note the

changein facial form in the sister to the right. The face is

longer andnarrower, the nostrils pinched and the chin is

receding. Thetribal facial pattern is lost.

FIG. 38. The Polynesian race is rapidly disappearing

withmodernization. Tooth decay becomes extreme as shown

inthe girl above. This girl has tuberculosis, one of the

physicalinjuries which accompany modernization. This is

one of thebodily injuries as we will see later.

The study of the incidence of dental caries in these various

South Sea Island groups in its relationto diet was only one of

several of the problems investigated. Since nutrition is the

principal factor thathas been found related to the r61e of

immunity and susceptibility to dental caries in my previous

fieldstudies, the collection of foods for chemical analysis and

the gathering of detailed data regarding thearticles of diet



have been very important phases of the activities of this

group of studies.

Data were collected for relating the incidence of

irregularities of the teeth and dental arches to thetypes of

nutrition. Similarly, studies were made of the individuals

who had been hospitalized, in thefew places where hospitals

existed, chiefly to obtain data regarding the classification of

theindividuals who were suffering from tuberculosis. These

were similar to the studies that I have madeamong the

Eskimos and Indians of Alaska and northern and central

Canada.
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If one will picture a community of several thousand people

with an average of 30 per cent of all theteeth attacked by

dental caries and not a single dentist or dental instrument

available for assistance ofthe entire group, a slight

realization is had of the mass suffering that has to be

endured. Commerceand trade for profit blaze the way in

breaking down isolation's barriers, far in advance of

thedevelopment of health agencies and emergency relief

unwittingly made necessary by the tradecontact.

While dental caries was most active in the periods of

systematic overloads, such as growth,gestation and

lactation, even the splendidly formed teeth of the adult men

were wrecked by dentalcaries when the native foods were

displaced with modern foods. In all of the groups living on

nativefoods with a liberal intake of animal life of the sea, the

health of the gums was generally excellent.When, however,

the sea foods were quite limited in the dietary, heavy

deposits formed and oftenwere associated with a marked



destruction of the supporting tissues with gingival infection.

Thiscondition was particularly prevalent among all groups

near the ports, when the groups weredisplacing part of their

native foods with imported foods.

In American Samoa through the cooperation of the

educational authorities and the Director of theDepartment of

Health, Commander Stephenson, and under the direct

supervision of LieutenantCommander Lowry, the dental

surgeon, a group of four young men of the native teaching

staff wasselected and given instructions for the removal of

the deposits. Equipment in the form of instrumentshas since

been provided, in part through the kindness and generosity

of some dental manufacturers.This probably constitutes the

only native dental service that has ever been available in

any of thePacific Island groups. The intelligence and aptness

with which these men were able to learn thefundamental

principles, and their skill in carrying out a highly

commendable prophylactic operationwas indeed

remarkable. I gave them pieces of soap and asked them to

carve a reproduction of anextracted tooth which was given

as a model and in which they were required to increase all

diametersto a given amount. Their work would probably

equal if not exceed in excellence that of the first effortof 90

per cent of American dental students. Many of these natives

are very dexterous with theirfingers and are skilled artists in

carving wood and other material.

A great service could be rendered to these people who are in

the process of modernization, but whohave no opportunity

for dental assistance, by teaching some of the bright young

men certain of theprocedures for rendering first aid. They

could be compensated by contributions of native foods

andnative wares much as our itinerant dentists were in

earlier days. The people would not have money topay an



American or European dentist for his service until trade is

carried on with currency.

Nearly all these racial stocks are magnificent singers for

which Nature has well-equipped themphysically. Their

artistry can be judged by the fact that they sing very

difficult music unaccompaniedand undirected. A large

native chorus at Nukualofa, in the Tongan Group, sang

withoutaccompaniment "The Hallelujah Chorus" from

Handel’s Messiah with all the parts and withphenominal

volume and modulation. Much of their work, such as rowing

their largest boats, andmany of their sports are carried out

to the rhythm of hilarious music.

Many of the island groups recognize that their races are

doomed since they are melting away withdegenerative

diseases, chiefly tuberculosis. Their one overwhelming

desire is that their race shall not
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die out. They know that something serious has happened

since they have been touched bycivilization. Surely our

civilization is on trial both at home and abroad.

The nutrition of the primitive Polynesians is continually

reinforced with animal life from the seawhich includes both

soft- and hard-shell forms. The incidence of tooth decay

varied from 0.6 per centfor the most isolated groups to 33.4

per cent for the modernized groups. Those individuals living

intheir native environment on their native foods have

universally normal facial and dental arch formreproducing

the characteristics of the race. Those living on the normal

environment except for usingthe imported foods of white



flour, sugar, sugar products, syrup, polished rice, and the

like, have in thesucceeding generations marked changes in

facial and dental arch forms.
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Chapter 9

ISOLATED AND MODERNIZED AFRICAN TRIBES

Africa

has been the last of the large continents to be invaded and

explored by our modern

civilization. It has one of the largest native populations still

living in accordance with inheritedtraditions. Accordingly, it

provides a particularly favorable field for studying primitive

racial stocks.

This study of primitive racial stocks, with the exception of

some Indian groups, has been largelyconcerned with people

living under physical conditions quite different from those

which obtain in thecentral area of a large continent.

Sea foods are within reach of the inhabitants of islands and

coastal, regions regardless of latitude.The inhabitants of the

interior of a continent, however, have not access to liberal

supplies of variousforms of animal life of the sea. It was

important, therefore, in the interest of the inhabitants of

theUnited States, Canada, Europe, and other large

continental interiors, to study primitive people livingunder



environments similar to theirs. Africa is one of the few

countries that can provide both
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primitive living conditions and the modern life of the plains

and plateau country in the interior. Thegreat plateau of

eastern and central Africa has nurtured a score of tribes with

superb physiques andmuch accumulated wisdom. We are

concerned to know how they have accomplished this,

andwhether they or any other people can survive in that

environment after adopting the formulas of ourmodern

civilizations. Considering that the most universal scourge of

modern civilization is dentalcaries, though it is only one of

its many degenerative processes, it is important that we

study thesepeople to note how they have solved the major

problems of living in so severe and disciplining

anenvironment as provided in Africa.

This was done during the summer of 1935. Our route took us

through the Red Sea and down theIndian Ocean to enter the

African continent at Mombasa below the equator and then

across Kenyaand Uganda into Eastern Belgian Congo, and

thence about 4,000 miles down the long stretch of theNile

through Sudan to the modernized civilization of Egypt. This

journey covered most of thecountry around Ethiopia and

gave us contact with several of the most primitive racial

stocks of thatcountry. These people are accordingly the

neighbors of the Abyssinians or Ethiopians. Since thevarious

tribes speak different languages and are under different

governments, it was necessary toorganize our safari in

connection with the local government officials in the

different districts.
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During these journeys in Africa which covered about 6,000

miles, we came in contact with about
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thirty different tribes. Special attention was given to the

foods, samples of which were obtained forchemical analysis.

Over 2,500 negatives were made and developed in the field.

If any one impressionof our experiences were to be selected

as particularly vivid, it would be the contrast between

thehealth and ruggedness of the primitives in general and

that of the foreigners who have entered theircountry. That

their superior ruggedness was not racial became evident

when through contact withmodern civilizations degenerative

processes developed. Very few of the many Europeans with

whomwe came in contact had lived in central Africa for as

much as two years without serious illness ordistinct

evidence of physical stress. That the cause was not the

severity of the climate, but somethingrelated to the methods

of living, was soon apparent. In all the districts it was

recognized and expectedthat the foreigners must plan to

spend a portion of every few years or every year outside

thatenvironment if they would keep well. Children born in

that country to Europeans were generallyexpected to spend

several of their growing years in Europe or America if they

would build evenrelatively normal bodies.

One exacting condition of the environment that we

encountered was the constant exposure todisease.

Dysentery epidemics were so severe and frequent that we

scarcely allowed ourselves to eatany food that had not been

cooked or that we had not peeled ourselves. In general, it

was necessary toboil all drinking water. We dared not allow

our bare feet to touch a floor of the ground for fear ofjiggers

which burrow into the skin of the feet. Scarcely ever when

below 6,000 feet were we safeafter sundown to step from

behind mosquito netting or to go out without thorough

protection againstthe malaria pests. These malaria

mosquitoes which include many varieties are largely night

feeders.They were thought to come out soon after sundown.

We were advised that the most dangerous placesfor



becoming infected were the public eating houses, since the

mosquitoes hide under the tables andattack the diner's

ankles if they are not adequately protected. We rigidly

followed the precaution ofproviding adequate protection

against these pests. Disease-carrying ticks were so abundant

in thegrass and shrubbery that we had to be on guard

constantly to remove them from our clothing beforethey

buried themselves in our flesh. They were often carriers of

very severe fevers. We had to bemost careful not to touch

the hides with which the natives protected their bodies from

the cold atnight and from the sun in the daytime without

thorough sterilization following any contact. There wasgrave

danger from the lice that infected the hair of the hides. We

dared not enter several districtsbecause of the dreaded

tsetse fly and the sleeping sickness it carries. One wonders

at the apparenthealth of the natives until he learns of the

unique immunity they have developed and which is

largelytransmitted to the offspring. In several districts we

were told that practically every living native hadhad typhus

fever and was immune, though the lice from their bodies

could transmit the disease. Onealso wonders why people

with such resistance to disease are not able to combat the

degenerativediseases of modern civilization. When they

adopt modern civilization they then become susceptibleto

several of our modern degenerative processes, including

tooth decay.

Dr. Anderson who is in charge of a splendid government

hospital in Kenya, assured me that inseveral years of service

among the primitive people of that district he had observed

that they did notsuffer from appendicitis, gall bladder

trouble, cystitis and duodenal ulcer. Malignancy was also

veryrare among the primitives.

It is of great significance that we studied six tribes in which

there appeared to be not a single toothattacked by dental



caries nor a single malformed dental arch. Several other

tribes were found withnearly complete immunity to dental

caries. In thirteen tribes we did not meet a single individual

with
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irregular teeth. Where the members of these same tribes

had adopted modern civilization many casesof tooth decay

were found. In the next generation following the adoption of

the European dietariesdental arch deformities frequently

developed.

We are concerned to know something of the origin of these

people including the Ethiopians and towhat extent racial

ancestry has protected them. If we refer to an ethnographic

map of African raceswe find there is evidence of a great

movement northward from South Africa. These people had

somethings in common with the Melanesians and

Polynesians of the South Pacific whom we studied theyear

previously. Their language carries some words of similar

meaning. While there are many tribesexisting today, it is of

significance that they each possess some identifying

characteristics oflanguage, dress and food habits. Another

great racial movement has apparently moved

southwardfrom Northern Africa. These tribes are of Hamitic

origin and include Nilotic tribes and Abyssinians.The Nilotic

tribes have a distinct physical pattern and mode of life.

These great racial movementshave met in the Upper Nile

region of Eastern Africa near the equator, and have swayed

back andforth with successive obliteration or absorption of

those tribes that were least sturdy. The negro raceoccupied

an area across Africa from the West to Central Africa. They

were exposed to the aggressionand oppression of these two



great racial movements, resulting often in intermingling in

variousproportions of racial bloods. The Semitic race, chiefly

Arabs, occupied Arabia and a great area inNorthern Africa.

In this bird's eye view we are observing changes that have

been in progress during many hundredsor thousands of

years. The Arabs have been the principal slave dealers

working in from the east coastof Africa. They have

maintained their individuality without much blending

except on the coast. Theyhave not become an important

part of the native stock of the interior. These primitive native

stockscan be largely identified on the basis of their habits

and methods of living. The Nilotic tribes havebeen chiefly

herders of cattle and goats and have lived primarily on dairy

products, including milkand blood, with some meat, and

with a varying percentage of vegetable foods. It was most

interestingto observe that in every instance these cattle

people dominated the surrounding tribes. They

werecharacterized by superb physical development, great

bravery and a mental acumen that made itpossible for them

to dominate because of their superior intelligence. Among

these Nilotic tribes theMasai forced their way farthest south

and occupy a position between two of the great Bantu

tribes,the Kikuyu and the Wakamba. Both of these latter

tribes are primarily agricultural people.

Masai Tribe. The Masai are tall and strong. Fig. 39 shows a

typical belle, also a Masai man who ismuch taller than our

six-foot guide. It is interesting to study the methods of living

and observe theaccumulated wisdom of the Masai. They are

reported to have known for over two hundred years

thatmalaria was carried by mosquitoes, and further they

have practiced exposing the members of theirtribes who had

been infected with syphilis by the Arabs to malaria to

prevent the serious injuriesresulting from the spirochetal

infection. Yet modern medicine boasts of being the



discoverers of thisgreat principle of using malaria to prevent

or relieve syphilitic infections of the spinal cord and brain.
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FIG 39 These members of the Masai tribe illustrate

thesplendid nutrition provided by their diet of cattle

productsnamely: meat, milk and blood. The chief beside our

guide iswell over six feet. This Masai belle wears the

customarydecorations of coils of copper wire bracelets and

ankletswhich largely constitute the attire of the girls.

I saw the native Masai operating on their cattle with skill and

knowledge. The Masai have nocurrency and all their

transactions are made with cows or goats. A valuable cow

was not eatingproperly, and I observed them taking a thorn

out of the inside of her mouth. The surgical operationwas

done with a knife of their own making and tempered by

pounding. The wound was treated byrubbing it with the

ashes of a plant that acted as a very powerful styptic. Their

knowledge ofveterinary science is quite remarkable. I saw



them treating a young cow that had failed to conceive.They

apparently knew the cause and proceeded to treat her as

modern veterinaries might do in orderto overcome her

difficulties. For their food throughout the centuries they

have depended very largelyon milk, meat and blood,

reinforced with vegetables and fruits. They milk the cows

daily and bleedthe steers at regular intervals by a unique

process. In Fig. 40 we see a native Masai with his bow

andarrow, the latter tipped with a sharp knife which is

guarded by a shoulder to determine the depth towhich the

arrow may enter the vein. If the animal is sufficiently tame,

the blood is drawn while it isstanding. If the animal is

frightened it is quickly hobbled, as shown below. In this

figure the stream ofblood may be seen spurting from the

jugular vein into a gourd which holds about a gallon. A

torque isplaced around the neck before the puncture is

made. The animals did not even flinch when struck bythe

arrow, the operation is done so quickly and skillfully. When

sufficient blood was drawn, thetorque was removed and the

blood immediately stopped flowing. A styptic made of ashes

referred toabove was used. This serves also to protect the

wound from infection. The blood is defibrinated bywhipping

in the gourd. The fibrin is fried or cooked much as bacon or

meat would be prepared. Thedefibrinated blood is used raw

just as the milk is, except in smaller quantities. When

available, eachgrowing child receives a day's ration of blood

as does each pregnant or lactating woman. Formerly,the

warriors used this food exclusively. These three sources,

milk, blood and meat provide them withliberal supplies of

body-building minerals and the special vitamins, both fat-

soluble and water
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soluble. Their estimate of a desirable dairy stock is based on

quality not quantity. They judge thevalue of a cow for

keeping in their herd by the length of time it takes her calf

to stand on its feet andrun after it is born, which is only a

very few minutes. This is in striking contrast with the

practice ofour modern dairymen who are chiefly concerned

with the quantity of milk and quantity of butter fatrather

than with its value as a source of special factors for nutrition.

Many of the calves of the modernhigh-production cows of

civilized countries are not able to stand for many hours after

birth,frequently twenty-four. This ability to stand is very

important in a country infested with predatoryanimals; such

as lions, leopards, hyenas, jackals and vultures.

FIG. 40. An important source of fat soluble vitamins

duringthe drought period is the blood of the steers which is

drawnabout every thirty days. Above shows the lance tipped

arrowbeing shot into the neck vein. If the animal is wild it



ishobbled as shown below where the stream of blood is

seenspurting into the gourd. The flow ceases when the

compress

is removed.

This reminded me of my experience in Alaska in studying

the reindeer of the Eskimos. I was toldthat a reindeer calf

could be dropped in a foot of snow and almost immediately

it could run with suchspeed that the predatory animals,

including wolves, could not catch it. And, moreover, that

thesefawns would go almost immediately after their birth

with a herd on a stampede and never be knockeddown.
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The problem of combating the predatory animals,

particularly the lions, calls for greater skill andbravery than

is required by other tribes in Africa. The lions live on the

large grazing animals,particularly the cattle, from which

they select the strongest. In driving over the veldt we

frequentlysaw one or two men or boys guarding an entire

herd with only their spears. Their skill in killing a lionwith a

spear is one of the most superb of human achievements. I

was interested to learn that theymuch prefer their locally

made spears to those that are manufactured outside and

brought in, becauseof their certainty that they will not

break, will withstand straightening regardless of how much

theyare bent and because due to the process of manufacture

will take a very sharp edge.

On one occasion, after we had been kept awake much of the

night by the roaring of the lions andneighing of the zebras

that were being attacked by the lions, we visited a Masai



manyata nearby inthe morning to learn that when they let

their cattle and goats out of the corral of acacia thorns,

threeor four spearsmen went ahead in search of the lions

that might be waiting to ambush the cattle. Theyapparently

did not have the slightest fear. The lions evidentally had

made a kill nearby. This thenatives determined by the

number of coyotes.

The heart and courage of these people has been largely

broken by the action of the government intaking away their

shields in order to prevent them pillaging the surrounding

native tribes as formerly.They depended upon their shields

to protect them from the arrows of the other tribes. The

efforts tomake agriculturists of these Masai people are not

promising.

In a typical manyata the chief has several wives. Each one

has a separate dwelling. Timber andshrubbery are so scarce

in this vicinity that the dwellings are built of clay mixed with

cow dungwhich is plastered over a framework of twigs. Many

chiefs are over six feet in height.

The Masai live in a very extensive game preserve in which

hundreds of thousands of grazinganimals enjoy an existence

protected from man since even the natives are not allowed

to kill theanimals as formerly. They seemed to be preserved

for the numerous lions which occasionally becomevery bold

since they have an abundance of food and no enemies.

Recently the local governmentauthorities found it necessary

to shoot off eighty of the lions in a particular district

because of theiraggressiveness.

In the Masai tribe, a study of 2,516 teeth in eighty-eight

individuals distributed through severalwidely separated

manyatas showed only four individuals with caries. These



had a total of ten cariousteeth, or only 0.4 per cent of the

teeth attacked by tooth decay.

Kikuyu Tribe, Kianzbu, Kenya. In contrast with the Masai, the

Kikuyu tribe, which inhabits adistrict to the west and north

of the Masai, are characterized by being primarily an

agriculturalpeople. Their chief articles of diet are sweet

potatoes, corn, beans, and some bananas, millet, andKafir

corn, a variety of Indian millet. The women use special diets

during gestation and lactation. Thegirls in this tribe, as in

several others, are placed on a special diet for six months

prior to marriage.They nurse their children for three harvests

and precede each pregnancy with special feeding.

The Kikuyus are not as tall as the Masai and physically they

are much less rugged. Like many ofthe central African tribes,

they remove some lower incisors at the time these

permanent teeth erupt.
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This custom is reported to have been established for the

purpose of feeding the individuals in case oflock-jaw. One of

the striking tribal customs is the making of large

perforations in the ears in whichthey carry many metal

ornaments. A typical Kikuyu woman is shown in Fig. 41

(upper right). TypicalKikuyu men are also shown in Fig. 41.

Note their fine teeth and dental arches.



FIG. 41. The development of the faces and dental arches

inmany African tribes is superb. The girl at the upper right

iswearing several earrings in the lobe of each ear.

TheWakamba tribe points the teeth as shown below. This

doesnot cause tooth decay while they live on their native

food.

A study of 1,041 teeth in thirty-three individuals showed

fifty-seven teeth with caries, or 5.5 percent. These were 36.4

per cent of the individuals affected.

Much of the territory occupied by the Kikuyu tribes was

formerly forest. Their practice has been tobum down a

section of forest in order to get new lands for planting. As

soon as the virgin fertility isexhausted, which is usually in

three to five years, they burn down another section of forest.

By thisprocess they have largely denuded their section of

Kenya of its timber. This has resulted in a greatwaste of



building material. There are few stands of native forest

within easy reach of transportation.

Wakamba Tribe, Kenya. The Wakamba tribe point their teeth

as shown in Fig. 41. They occupy theterritory to the east of

the Masai, who in past centuries have driven themselves as

a wedge between
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the Kikuyu and the Wakamba tribes. The Masai until

checked carried on a relentless warfare,consisting largely of

raids, in which they slaughtered the men and carried off the

women and childrenand drove away the cattle or goats. The

Wakambas are intellectually superior to the Kikuyus

andhave distinct artistic skill in the carving of art objects.

They are mechanical and like machinery.

Many of them have important positions in the shops of the

Kenya and Uganda railway.

An examination of 1,112 teeth of thirty-seven individuals

showed sixty-nine teeth with caries, or6.2 per cent. Twenty-

one and six-tenths per cent of the individuals studied had

dental caries.

Jalou Tribe, Kenya. This tribe occupies the territory along

Lake Victoria and Kisumu Bay. Theyare one of the most

intelligent and physically excellent native tribes. They were

studied in twogroups, one at Maseno, and the other at

Ogado.

The group studied at the Maseno school were boys ranging

from about ten years to twenty-two,totaling about 190 in all.

The principal of the school presented the boys in military



formation forinspection. Through him as interpreter I asked

that all boys who had ever had toothache hold up

theirhands, and nineteen did so. Of the nineteen only one

individual was found to have caries; two of histeeth were

involved, which, out of 546 teeth for these individuals, gives

0.4 per cent of the teeth withcaries.

In the Ogada Mission a study of 258 teeth for ten individuals

revealed no teeth affected with dentalcaries.

Jeannes School, Kenya. This school is located at Kabete. It is

an institution where young marriedcouples are trained in

domestic science, agriculture, and similar subjects.

In 388 teeth of thirteen individuals, thirty-one teeth were

found to have been attacked by dentalcaries, or 7.9 per

cent. These were in six individuals.

Pumwani Mission School, Kenya. This is a native suburb of

Nairobi, and there the people havecome under the influence

of recent European contact.

In an examination of 588 teeth of twenty-one individuals

twenty-six teeth had caries, or 4.4 percent.

C. M. S. School, Nukuru, Kenya. The children of this school

belong to several tribes, chiefly Jalou.In a study of 312 teeth

of eleven individuals, only one tooth was found to have been

attacked by toothdecay, or 0.3 per cent.

Chewya at Kisurnu, Kenya. The natives of this district belong

to the Maragoli tribe. They are verystrong and physically

well developed. They live within easy reach of Lake Victoria

from which theyobtain large quantities of fish which

constitutes an important part of their diet, together with

cerealsand sweet potatoes.



A study of 552 teeth of nineteen individuals revealed only

one tooth with dental caries, or 0.2 per
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cent.

Muhima Tribe orAnchola, Uganda. This tribe resides in

southern Uganda. They, like the Masai,are primarily a cattle

raising people and live on milk, blood and meat. The district

in which they liveis to the east of Lake Edward and the

Mountains of the Moon. They constitute one of the

veryprimitive and undisturbed groups. While the Masai raise

chiefly the hump-backed cattle, the herds ofthis Muhima or

Anchola tribe are characterized by their large wide-spread

horns. Like the Masai,they are tall and courageous. They

defend their herds and their families from lions and leopards

withtheir primitive spears. Like the other primitive cattle

people, they dominate the adjoining tribes.

In a study of 1,040 teeth of thirty-seven individuals, not a

single tooth was found with dentalcaries. This tribe makes

their huts of grass and sticks.

Watusi Tribe. This is a very interesting tribe living on the

east of Lake Kivu, one of the headwatersof the West Nile in

Ruanda which is a Belgian Protectorate. They are tall and

athletic. Their facesdiffer markedly from those of other

tribes, and they boast a very noble inheritance. According

tolegend, a Roman military expedition penetrated into

central Africa at the time of Anthony andCleopatra. A

phalanx remained, refusing to return with the expedition.

They took wives from thenative tribes and passed laws that

thereafter no marriage could take place outside their group.



Theyhave magnificent physiques. Many stand over six feet

without shoes.

Several of the tribes neighboring Ethiopia are agriculturists

and grow corn, beans, millet, sweetpotatoes, bananas, Kafir

corn, and other grains, as their chief articles of food.

Physically they are notas well built as either the tribes using

dairy products liberally or those using fish from the fresh

waterlakes and streams. They have been dominated

because they possess less courage and resourcefulness.

The Government of Kenya has for several years sponsored

an athletic contest among the varioustribes, the test being

one of strength for which they use a tug-of-war. One

particular tribe has carriedoff the trophy repeatedly. This

tribe resides on the east coast of Lake Victoria and lives very

largelyon fish. The members are powerful athletes and

wonderful swimmers. They are said not to have

beenconquered in warfare when they could take the warfare

to the water. One of their methods is to swimunder water to

the enemy's fleet and scuttle their boats. They fight with

spears under water withmarvelous skill. Their physiques are

magnificent. In a group of 190 boys who had been gathered

intoa government school near the east coast of Lake Victoria

only one boy was found with dental caries,and two of his

teeth had been affected. The people dry the fish which are

carried far inland.

Uganda which lies to the north and west of Lake Victoria and

west of Kenya, is high and althoughon the equator, has an

equitable climate with an abundance of native foods. Two

crops per year areproduced, and many varieties of bananas

grow wild. The Buganda Tribe, Uganda, is the chief tribe

ofthis region. Uganda has been called the Garden of Eden of

Africa because of its abundance of plantfoods, chiefly

bananas and sweet potatoes, and because of its abundance



of fresh water fish andanimal life. The natives are thrifty and

mentally superior to those of most other districts. They have

aking and a native parliament which the British Government

recognizes and entrusts with localadministrative affairs. A

typical group was studied in a mission at Masaka. An

examination of 664teeth of twenty-one individuals revealed

only three teeth with caries, or 0.4 per cent.
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West Nile Laborers from the Belgian Congo. The West Nile

Laborers studied at Masaka representa very strong and

dependable group. They come from districts north of Lake

Albert in BelgianCongo. They are much sought for in

industrial enterprises and are often moved in groups for

aconsiderable distance.

A study of 984 teeth of thirty-one individuals revealed that

only three teeth had ever been attackedby tooth decay, or

0.3 per cent. Only one individual had dental caries.

As one travels down the West Nile and later along the

western border of Ethiopia many uniquetribes are met. A

typical negroid type of the upper Nile region is shown in Fig.

42. Members of thesetribes wear little or no clothing. They

have splendid physiques and high immunity to dental

caries.



FIG. 42. The reward of obeying nature's laws of nutrition

isillustrated in this west Nile tribe in Belgian Congo. Note

thebreadth of the dental arches and the finely

proportionedfeatures. Their bodies are as well built as their

heads.

Exceedingly few teeth have been attacked by dental

carieswhile on their native foods.

After the confluence of the White Nile and West Nile, the

former draining Lake Victoria and theUganda lakes through

Uganda, and the latter, Lakes Kivu, Edwards and Albert and

eastern BelgianCongo, the volume of water moving

northward is very large. A unique obstruction to navigation

has
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developed due to the fact that the Nile runs underground for

a considerable distance. In this districtvegetation is rank

and prolific, including large quantities of water plants which

form islands that areoften attached temporarily to the shore.

The water carries large quantities of alluvia which furnish

anabundance of nutriment to the floating plant life.

Accordingly, in many of these floating islands alarge

quantity of soil is enmeshed in the plant roots. At some

period in the past the river becamebridged across in upper

Sudan near its southern border. With the progressive

addition of new materiala large natural bridge has been

raised on which trees are now growing, and across which are

elephanttrails. This and a series of rapids require a detour of

over a hundred miles.



The elephants are so plentiful in this district that both in

Uganda and Sudan the governments havebeen required to

send in special hunters to reduce the herds. In one district in

Uganda two hundredwere said to have been slaughtered.

They are very destructive to banana plantations. They break

thebanana trees over or pull them up by the roots and eat

the succulent heart as well as the fruits. In anight a herd

may destroy an entire plantation. The only people in the

districts who are permitted tokill the elephants without

license are the pygmies. They are also the only ones not

required to pay ahead tax. There are many tribes of them in

the great forest area in Belgian Congo and Uganda.

Theirskill with spears is remarkable and they are able to kill

an elephant while the animal remains unawareof his danger.

It takes them one to two days to hamstring an elephant by

working stealthily frombehind, always keeping out of the

elephant's sight. Although an elephant can scent a human

for a longdistance, these pygmies can disguise themselves

so completely that the elephant is unaware of theirpresence.

After disabling him by cutting the tendons of both hind legs,

they attack him openly and,while one attracts his attention,

the other slowly but progressively hacks off his trunk. In this

mannerhe bleeds to death. They are particularly fond of

elephant meat and a slaughter means a great feast.While we

were in one of the pygmy colonies two of them brought in

the tusks of an elephant they hadjust killed. We had the rare

opportunity of witnessing the celebration in the colony,

which includedthe special reproduction in pantomime of the

attack and method of killing the elephant. The

pygmymother of these two men is shown in Fig. 43 (lower

half). It will be noticed that she is a full headshorter than

Mrs. Price, who is five feet three inches tall. This rugged,

though small, woman is themother of five grown men, two of

whom are shown in Fig. 43 with the tusks of the elephant.

Notetheir homemade spears. As marksmen with bows and

arrows and as trappers, these pygmies havewonderful skill.



Their arrows are tipped with iron of their own manufacture

and have receptacles forcarrying drugs which they extract

from plants. These drugs temporarily paralyze the animals.

Foranimals which they wish to destroy the arrows carry a

poison which rapidly produces death. Thehome life of the

pygmies in the forest is often filled with danger. Just before

our arrival two babieshad been carried off by a leopard. This

stealthy night prowler is one of the most difficult animals

tocombat and probably has been one of the reasons the

pygmies build cabins in the trees. Ordinarilytheir homes are

built on the ground in a little clearing in the big forest. They

consist of low shelterscovered with banana leaves and other

plants, built over a frame work. The native

missionarydispensed our gift of salt which is one of their

most prized gifts. They put on a dance for us.
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FIG. 43. The Pygmies of Belgian Congo are expert hunters.

The two young men in the center above have slain

singlehanded the large bull elephant whose tusks they are

holding.

The spears used are shown. They are two of five grown

sonsof the pygmy mother standing next to Mrs. Price in the

lowerpicture. Their teeth are excellent and their knowledge

of

foods unique.

Pygmies, Ituru Forest, Belgian Congo. These people are said

to have originally lived in the treesand they were

exceedingly shy and difficult to contact. We were taken to

several of their villages inthe heart of the dense Ituru forest.

We found them very well disposed through the confidence

that hasbeen established by the mission workers. Their



shyness, however, together with the difficulty ofmaking

them understand through two transfers of languages, made

an examination of their teeth verydifficult.

A study of 352 teeth of twelve individuals revealed eight

teeth had been attacked by tooth decay,or 2.2 per cent.

The native tribes of Africa have depended to a great extent

on fresh water fish from the numerouslakes and rivers for

certain of their essential food factors. After being dried in

the sun these fish arecarried long distances into the interior.

The Nile perch grows frequently to a weight of 150

pounds.The natives of Africa know that certain insects are

very rich in special food values at certain seasons,also that

their eggs are valuable foods. A fly that hatches in enormous

quantities in Lake Victoria is
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gathered and used fresh and dried for storage. They also use

ant eggs and ants.

Nyankunde Mission, Iruinu, Belgian Congo. This group is

made up of members of the Bahema,Babira, Alur and

Balendu tribes. We will consider the representatives of these

different tribescollectively since they live largely on a

common dietary consisting chiefly of cereals. Only

theBahemas of this group have small herds of cattle. Some

of the others have a few goats. This district islocated

southwest of Lake Albert.



A study of 6,461 teeth of 217 individuals revealed 390 teeth

with dental caries, or 6 per cent.Thirty-eight and seven-

tenths per cent of the individuals suffered from dental

caries.

Bogora Mission, Belgian Congo. This mission is located west

of Lake Albert and includesmembers of the Bahema and

Balendu tribes. While the Bahema tribe originally lived very

largely oncattle products, milk, blood and meat, in this

district, the herds were small and they were using

aconsiderable quantity of cereals, chiefly corn and beans,

some sweet potatoes and bananas. Theselatter were the

chief foods of the other tribes, in addition to goats' milk.

An examination of 2,196 teeth of seventy-seven individuals

revealed 160 teeth with caries, or 7.2per cent. Fifty-three

per cent of the individuals had caries.

Kasenyi Port, Lake Albert, Belgian Congo. These natives were

members of several tribessurrounding this district who were

for the most part temporary residents as laborers. The

people hadbeen living largely on a cereal diet and now

during their temporary residence at the port had had fish.

An examination of 1,940 teeth of sixty-three individuals

revealed 120 teeth with dental caries, or6.1 per cent of the

teeth. Fifty and eighttenths per cent of the individuals had

dental caries.

Wanande Tribe, Belgian Congo. This tribe is located at

Lubero in Belgian Congo. Their dietconsists largely of

bananas, sweet potatoes, cereals and goats' milk.

In an examination of 368 teeth of thirteen individuals, there

were eight teeth with caries, or 2.2 percent. Fifteen and four-

tenths per cent of the individuals were affected.



Baitu Tribe, Nyunge, Ruanda, Belgian Protectorate. This

district lies south of Uganda and east ofBelgian Congo

proper, northwest of Tanganyika. It lies just east of Lake

Kivu. When we learn thatLake Kivu was only discovered in

1894, even though it is one of the important sources of the

Nilewaters, we realize the primitiveness of the people of this

and adjoining districts. This group liveslargely on dairy

products from cattle and goats, together with sweet

potatoes, cereals and bananas.

In a study of 364 teeth of thirteen individuals, not a single

tooth was found to have been attackedby dental caries.

Native Hotel Staff at Goina, Belgian Congo. This group

consisted of the inside and outsideservants of a tourist hotel

on Lake Kivu.
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An examination of 320 teeth of ten individuals revealed

twenty teeth with caries, or 6.3 per cent. Itis significant that

all of these carious teeth were in the mouth of one

individual, the cook. The othersall boarded themselves and

lived on native diets. The cook used European foods.

Where the members of the African tribes had attached

themselves to coffee plantations aad wereprovided with the

imported foods of white flour, sugar, polished rice and

canned goods, tooth decaybecame rampant. This is typically

illustrated in Fig. 44.



FIG. 44. Wherever the Africans have aidopted the foods

ofmodern commerce, dental caries was active, thus

destroyinglarge numbers of the teeth and causing great

suffering. Thecases shown here are typical of workers on

plantations whichlargely use imported foods.

Anglo-Egyptian Sudan has an area approximately one-third

that of the United States. It is traversedthroughout its length

from south to north by the Nile. There are several tribes

living along this greatwaterway, which are of special interest

now owing to their close proximity to Ethiopia. There

arewonderful hunters and warriors among them. In hunting

they use their long-bladed spears almostentirely. The shores

of the Nile for nearly a thousand miles in this district are

lined with papyrus andother water plants to a depth of from

several hundred yards to a few miles. Back of this area the

landrises and provides excellent pasturage for the grazing

cattle. These tribes, therefore, use milk, bloodand meat from



cattle and large quantities of animal life from the Nile River.

Some of the tribes are
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very tall, particularly the Neurs. The women are often six

feet or over, and the men seven feet, someof them reaching

seven and a half feet in height. I was particularly interested

in their food habits bothbecause of their high immunity to

dental caries which approximated one hundred per cent,

andbecause of their physical development. I learned that

they have a belief which to them is theirreligion, namely,

that every man and woman has a soul which resides in the

liver and that a man'scharacter and physical growth depend

upon how well he feeds that soul by eating the livers

ofanimals. The liver is so sacred that it may not be touched

by human hands. It is accordingly alwayshandled with their

spear or saber, or with specially prepared forked sticks. It is

eaten both raw andcooked.

Many of these tribes, like the Neurs, wear no clothing and

decorate their bodies with variousdesigns, some of them

representing strings of beads produced by putting foreign

substances under theskin in definite order. They have

maintained a particularly bitter warfare against the Arab

slavedealers who have come across from the Red Sea coast

to carry off the women and children. Inisolated districts even

to this day they are suspicious of foreigners. We were told

that in one districtadjoining Ethiopia all light skinned people

are in danger and cannot safely enter that territory withouta

military escort.

Terraizeka, Upper Nile, Sudan. These people are tall and live

largely on fish and other animal life.This part of Sudan



consists of many districts of great marshland called the

sudd. It is covered withrank papyrus to the height of fifteen

to thirty feet. This jungle of rank marsh growth swarms with

awide variety of animal life, large and small.

An examination of 548 teeth of eighteen individuals

revealed that not a single tooth had beenattacked by dental

caries, or 100 per cent immunity.

Neurs, Malakal, Sudan. The Neurs at Malakal on the Nile

River are a unique tribe because of theirremarkable stature.

Many of the women are six feet tall and the men range from

six feet to seven anda half feet in height. Their food consists

very largely of animal life of the Nile, dairy products,

milkand blood from the herds.

A study of 1,268 teeth of thirty-nine individuals revealed

only six teeth with dental caries, or 0.5per cent. Only three

individuals had caries, or 7.7 per cent.

Dinkas, Jebelein, Sudan. This tribe lives on the Nile. Its

members are not as tall as the Neurs. Theyare physically

better proportioned and have greater strength. They use fish

from the Nile and cerealsfor their diet. They decorate their

bodies profusely with scars.

An examination of 592 teeth of twenty-two individuals

revealed only one tooth with caries, or 0.2per cent.

Arab Schools at Khartoum and Omdurman, Sudan. The Arabs

are the chief occupants of theterritory of Northern Sudan.

Omdurman on the west bank of the White Nile opposite

Khartoum is thelargest purely Arab city in the world. It has

been but slightly influenced by modern

civilization.Khartoum, on the contrary, just across the river

from Omdurman and the capital of Anglo-Egyptian
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Sudan, has districts which are typically modern. These

include the government offices andadministration

organization. The Arab section of Khartoum has been

definitely influenced by contactwith the Europeans. This

makes possible a comparative study of similar groups in the

two cities-modernized Khartoum and primitive Omdurman.

A study of 1,284 teeth of fifty-two individuals in an Arab

school at Khartoum revealed that 59teeth or 4.7 per cent

had been attacked by dental caries, or 44.2 per cent of the

individuals studied.

In Omdurman a study of 744 teeth in thirty-one individuals,

revealed only nine teeth that had beenattacked by tooth

decay, or 1.2 per cent. In this group only two or 6.4 per cent

of the individuals haddental caries.

The groups examined were selected with the assistance of

the government officials and consistedof the higher grade

pupils in two advanced native schools, one in Khartoum and

one in Omdurman.

It is of interest that of the two boys in the Arab school at

Omdurman with dental caries one was theson of a rich

merchant and used liberally sweets and European foods.

Native Hospital, Khartoum, Sudan. The individuals studied in

this institution were from quiteremote areas distributed

through Sudan. Some had traveled many days on camels to

obtain the helpthat the hospital provided.

A study of 288 teeth of ten individuals revealed that thirteen

had been attacked by tooth decay, or4.5 per cent.



Ikhlas School, Cairo, Egypt. This is a native school in which

the individuals are comparable inmany respects to those in

the native schools at Khartoum and Omdurman. Their

nutrition is highlymodernized by living in a modern city.

A study of 2,092 teeth of eighty-five individuals revealed

that 353 teeth or 12.1 per cent had beenattacked by tooth

decay. Seventy-five per cent of the individuals of this group

had dental caries.

The total number of teeth examined in the preceding groups

was 28,438. Of this number, 1,346were found with dental

caries or 4.7 per cent. This represents a total of 1,002

individuals examined,of whom 300 had one or more carious

teeth, or had lost teeth by caries, making 29.9 per cent of

theindividuals with dental caries. Of this total number of

individuals studied in twenty-seven groups,there were

several groups with practically complete immunity to dental

caries, while other groups hadrelatively high incidence of

that disease.

Facial and Dental Arch Deformities. The purpose of these

studies has included the obtaining ofdata which will throw

light also on the etiology of deformities of the dental arches

and face, includingirregularity of position of the teeth.

A marked variation of the incidence of irregularities was

found in the different tribes. Thisvariation could be directly

associated with the nutrition rather than with the tribal

pattern. The lowest
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percentage of irregularity occurred in the tribes living very

largely on dairy products and marine life.For example,



among the Masai living on milk, blood and meat, only 3.4

per cent had irregularities.Among the Kikuyu and Wakamba,

18.2 and 18.9 per cent respectively had irregularities. These

peap!e were largely agriculturists living primarily on

vegetable foods. In the native Arab school atOmdurman,

among the pupils living almost entirely according to the

native customs of selection andpreparation of foods, 6.4 per

cent had irregularities, while in the native school at

modernizedKhartoum 17 per cent had irregularities. In the

Ikhlas school at Cairo, under modem influence, 16.5per cent

had irregularities. In the native hospital at Khartoum, 70 per

cent had irregularities. In thePygmy group 33.3 per cent had

irregularities, and among the grain eaters of the west Nile,

25.5 percent had irregularities. The Jeannes School had 46.1

per cent and the Ogada mission 30 per cent.

While the primitive racial stocks of Africa developed normal

facial and dental arch forms when ontheir native foods,

several characteristic types of deformity frequently

developed in the children ofthe modernized groups. One of

the simplest forms, and one which corresponds with a very

commondeformity pattern in the United States, involves the

dropping inward of the laterals with narrowing ofthe upper

arch making the incisors appear abnormally prominent and

crowding the cuspids outsidethe line of the arch. Typical

illustrations of this are shown in Fig. 45. Where the

nutritional deficiencyis very severe, as at Mombasa on the

coast, more severe changes in facial form are found.



FIG. 45. In the new generations, born after the parents

hadadopted typical modernized diets of Europeans, there

was amarked change in the facial and dental arch forms of

the
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adolescent children. Note the narrowing of the nostrils

anddental arches and the crowding of the teeth in these

fourtypical young men.

Among the deformity patterns a lack of development

forward of the middle third of the face or ofthe lower third of

the face often appeared in the more highly modernized

groups. An illustration ofthe former is seen in Fig. 46 (upper

left), and of the latter in Fig. 46 (lower left and right). In the



girlat the upper left, the upper arch tends to go inside the

lower arch all around. This girl is of the firstgeneration, in a

mission in Nairobi, following the adoption of the modernized

foods by the parents.

FIG. 46. Disturbed nature may present a variety nf

deformitypatterns. In the upper left the upper arch is much

too small forthe lower and nearly goes inside it. The upper

right isnarrowed with crowding of the teeth. Both lower

casesdemonstrate an underdevelopment of the mandible of

the

lower jaw.

A more extreme and severe type of facial change involves an

abnormal narrowing with markeddistortion of both upper

and lower arches. This is shown typically in Fig. 47.
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FIG. 47. As in our civilization, even the first generation,

afterthe adoption of modernized foods may show

grossdeformities. Note the extreme protrusion of the upper

teethwith shortening of the lower jaw in the upper pictures

and themarked narrowing with lengthening of the face in

the lowerviews. The injury is not limited to the visible

structures.

These extreme deformities often produce facial expressions

that are suggestive of the faces ofsome of the monkeys. This

is illustrated by the three boys shown with the monkey in

Fig. 48.
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FIG. 48. A very frequent injury apearing in the offspring

afterthe adoption of less efficient foods often involves a

markeddepression of the middle third of the face as

illustrated in thethree boys in this view. Note the comparison

with thechimpanzee face.

The Arabs in several districts use camels' milk extensively. It

is nutritious, and in much of thedesert country constitutes

the mainstay of the nomads for months at a time. The

primitive Arabsstudied had fine dental arches with very little

deformity. Even the horses ridden by the Arab chiefsmoving

their camel herds across the desert are often dependent,

sometimes for as long as threemonths, upon the milk of the

camels for their nutrition. Typical Arab faces and a camel

caravan atrest are shown in Fig. 49. The primitive Arab girls

have splendidly developed faces and fine dentalarches.

Their natural beauty, however, is rapidly lost with

modernization, as illustrated in Fig. 50.
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FIG. 49. In the hot desert countries of Asia and Africa

camel'smilk is an important item of human nutrition. The

teeth of theArahs, as illustrated helow, are excellent. Large

areas couldnot maintain human life without the camel and

its milk.
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FIG. 50. Both girls and boys in the modernized colonies

inCairo showed typical deformity patterns in faces and

dentalarches. The health of these groups is not comparable

to that ofthose living on the native dietaries. Reproductive

efficiencyin these generations is greatly reduced.

Dr. Hrdlicka has called attention to the occasional

development in several racial stocks ofindividuals who

travel on all fours instead of upright. I saw several

individuals of this type in Africascooting around about as

rapidly as the dogs. They were, accordingly, difficult to

photograph. Twoare shown in Fig. 51.
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FIG. 51. These two native African children scooted around

onall fours so swiftly that it was difficult to take their

pictures.

We did not see them stand up. They behaved very much like

tame chimpanzees.



While slavery of the old form no longer exists in the so-

called civilized countries, in its new form itis a most tragic

reality for many of the people. Taxes and the new order of

living make manydemands. For many of these primitive

tribes a new suit of clothes could formerly be had every

daywith no more trouble than cutting a new banana leaf.

With the new order they are requested to covertheir bodies

with clothing. Cloth of all kinds including the poorest cotton

has to be imported. Theymust pay an excessive charge due

to the long transportation cost for the imported goods, a

chargewhich often exceeds the original cost in the European

or American markets by several fold. In orderto pay their

head tax they are frequently required to carry such products

as can be used by thegovernment officials, chiefly foods,

over long distances and for part of each year. These foods

areoften those which not only the adults, but particularly the

growing children sorely need for providingbody growth and

repair. This naturally has produced a current of acute unrest

and a chafing under theforeign domination.

As we encircled Ethiopia we found the natives not only

aware of what was going on in that bordercountry, but

deeply concerned regarding the outcome. From their temper

and sympathetic attitude forthe oppressed Ethiopians, it

would not be surprising if sympathizers pass over the border

into thatcountry to support their crushed neighbors. The

problem is accordingly very much larger than theinterest of

some particular foreign power. It deals directly with the

future course of events and theattitude of the African

natives in general toward foreign domination. The native

African is not onlychafing under the taxation by foreign

overlords, but is conscious that his race becomes blighted

whenmet by our modern civilization. I found them well

aware of the fact that those of their tribes who hadadopted

European methods of living and foods not only developed

rampant tooth decay, but otherdegenerative processes.



In one of the most efficiently organized mission schools that

we found in Africa, the principalasked me to help them solve

a serious problem. He said there was no single question

asked them sooften by the native boys in their school as

why it is that those families that have grown up in

themission or government schools were physically not so

strong as those families who had never been incontact with

the mission or government schools. These young men were

thinking. I was even askedseveral times by them whether or

not I thought that the native Africans must go the way of the

RedIndians of America.

The happiness of the people in their homes and community

life is everywhere very striking. Amining prospector who had

spent two decades studying the mineral deposits of Uganda

was quoted tome as stating that if he could have the heaven

of his choice in which to spend all eternity it would beto live

in Uganda as the natives of Uganda had lived before modern

civilization came to it.

While inter-tribal warfare has largely ceased, a new scourge

is upon them, namely the scourgewhich comes with modern

civilization. As in the primitive racial stocks previously

studied andreported, we found that modernizing forces were

often associated with a very marked increase of thedeath

rate over the birth rate. In some districts in Africa a marked

degeneration is taking place.
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Geoffrey Gorer in his book, "Africa Dances," (l) which was

written after making studies in WestAfrica, discusses this

problem at length.



He quotes figures given by Marcel Sauvage (2) in his article

on French Equatorial Africa: "'In 1911French Equatorial

Africa had twenty million negro inhabitants; in 1921 there

were seven and a halfmillion; in 1931 there were two and a

half million.’"

He states regarding the quotation: "These figures were given

in a responsible French conservativepaper and have not

been denied." Major Browne, a high official of the British

GovernmentAdministrative Department of Kenya, with long

experience, states in the closing paragraph of hisbook

entitled, "The Vanishing Tribes of Kenya," (3) the following:

It must also be remembered that the "blessings of

civilization" are not in practice by anymeans as obvious as

some simple-minded folk would like to believe. It can be said

with fairaccuracy that among the tribes with which we have

been dealing there is, in theiruncontaminated society, no

pauperism, no paid prostitution, very little serious

drunkenness,and on the whole astonishingly little crime;

while practically everyone has enough to eat,sufficient

clothing, and an adequate dwelling, according to the

primitive native standard. Ofwhat civilized community can

as much be said?

Civilizations have been rising and falling not only through

all the period of recorded history, butlong before as

evidenced by archeological findings. If we think of Nature's

calendar as one in whichcenturies are days and civilizations

are years, the part current events are playing in the history

of agreat continent like Africa may be mere incidents.

This much we do know that throughout the world some

remnants of several primitive racial stockshave persisted to

this day even in very exacting environments and only by

such could they have beenprotected.



In my studies of these several racial stocks I find that it is

not accident but accumulated wisdomregarding foods that

lies behind their physical excellence and freedom from our

modern degenerativeprocesses, and, further, that on various

sides of our world the primitive people know many of

thethings that are essential for life-things that our modern

civilizations apparently do not know. Theseare the

fundamental truths of life that have put them in harmony

with Nature through obeying hernutritional laws. Whence

this wisdom? Was there in the distant past a world

civilization that wasbetter attuned to Nature's laws and have

these remnants retained that knowledge? If this is not

theexplanation, it must be that these various primitive racial

stocks have been able through a superiorskill in interpreting

cause and effect, to determine for themselves what foods in

their environment arebest for producing human bodies with

a maximum of physical fitness and resistance to

degeneration.

Primitive native races of eastern and central Africa have in

their native state a very high immunityto dental caries,

ranging from 0 to less than 1 per cent of the teeth affected

for many of the tribes.Where modernized, however, the

incidence increased to 12.1 per cent.

In the matter of facial deformity thirteen tribes out of

twenty-seven studied presented so high a
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standard of excellence that not a single individual in the

group was found with deformed dentalarches.



Their nutrition varied according to their location, but always

provided an adequate quantity ofbody-building and

repairing material, even though much effort was required to

obtain some of theessential food factors. Many tribes

practiced feeding girls special foods for an extended period

beforemarriage. Spacing of children was provided by a

system of plural wives.
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Chapter 10

ISOLATED AND MODERNIZED AUSTRALIAN ABORIGINES

OlJR problem of throwing light upon the cause of the

physical breakdown of our modern

civilization, with special consideration of tooth decay and

facial deformity, requires a criticalexamination of individuals

living in as wide a range of physical conditions as may be

possible. Thisrequires that the Aborigines of Australia be

included in this examination of human reactions tophysical

environments. These were studied in 1936.

In selecting the individuals in the various groups special

effort was made to include childrenbetween the ages of ten

and sixteen years in order to have an opportunity to observe



and record thecondition of the dental arches after the

permanent teeth had erupted. This was necessary because

thedeciduous dentition or first set of teeth may be in normal

position in the arches with a correctrelationship between the

arches, and the permanent dentition show marked

irregularity. The shape ofthe dental arches of the infant at

birth and the teeth that are to take their place in the arches

haveconsiderable of their calcification at birth. The

development of the adult face, however, does notoccur until

the permanent teeth have erupted. The general shape or

pattern is largely influenced bythe position and direction of

the eruption of the permanent teeth. These studies,

accordingly, haveincluded a careful, detailed record of the

shape of the dental arch of each individual.
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The Australian Aborigines constitute one of the most unique

primitive races that have come out ofthe past into our

modern times and they are probably the oldest living race.

We are particularlyconcerned with those qualities that have

made possible their survival and cultural development.

The Aborigines are of special interest because they have

come out of a very distant past and areassociated with

animal life which is unique in being characterized as a living

museum preserved fromthe dawn of animal life on the earth.

Many of the animal species that are abundant in Australia

arefound only in fossil form on other continents. The

evidence indicates that they crossed on a landbridge which

connected Australia with Asia. After the bridge was

submerged the animals persisted inthat protected island

continent which never has known any of the animal species

of laterdevelopment. Among these animals the marsupials



play an important role and constitute a largevariety. The

American continent has only one or two of the many forms

found in Australia. These arethe opossum of the marsupial

family and the sloth. One of the most curious animals living

on theearth today, or that has left its remains in the petrified

skeletons of early periods of the earth's history,is the

duckbill platypus. It has the unique distinction of having the

characteristics of several animalspecies. It lays eggs like a

bird and hatches them with the heat of its body in its pouch.

It has webbed,five-toed feet, like the water birds, a bill like a

duck and hair and tail like a beaver. The typicalmarsupial

pouch for carrying its young, is another characteristic of this

strange animal. Like othermammals it provides milk for its

young. Its milk is similar in chemical constituents to that of

othermammals. Most rudimentary in form are the mammary

glands of the platypus. The young, whenhatched in the

pouch, nuzzle the lining membrane of the pouch and the

milk exudes through minuteopenings. There is no nipple.

The animal lives chiefly in the water. Its home is built above

the waterlevel on the bank, but the entrance to it is

underneath the water. They are exceedingly

playfulcreatures, apparently more at home in the water than

on land. They live on both animal life and plantfood found

under the water. They seem to be related to an early era of

differentiation of animalspecies.
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The Aborigines are credited with having the most primitive

type of skeletal development of anyrace living today. The

eyes are very deep set, the brows very prominent giving

them an expressionthat identifies them as a distinct racial

type. See Fig. 52. Professor Weidenreich has shown that

theyresemble in this regard the recently discovered ancient

Peking man. While they are still in the StoneAge stage in

their arts and crafts, they have developed further in some

respects than has any otherancient race. Their skill in

tracking and outwitting the fleet and very cunning animal

life of their landis so remarkable that they have been

accredited with a sixth sense. They have been able to build

goodbodies and maintain them in excellent condition in a

country in which the plant life, and consequentlythe lower

animal life can be maintained at only a very low level

because of the absence of rain. Overhalf of Australia has less

than ten inches of rain a year. It is significant that the

natives havemaintained a vigorous existence in districts in

which the white population which expelled them isunable to

continue to live. Among the white race there, the death rate

approaches or exceeds the birthrate.



file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (130

de 316)06/07/2006 7:50:08

FIG. 52. The Aborigines of Australia are recognized to be

theoldest living race of mankind. Note the prominent

eyebrowsand deep set eyes. The man at the upper right is

holding hisspears and wamara, or spear thrower. They are

very fond ofdecorations on their bodies. Little baldness was

seen even in

the very old.

They have developed a device for throwing spears, which

makes them more deadly than any in theworld. I witnessed a

group of the present-day natives throwing their spears at a

target which consistedof a banana stalk much smaller than a

man's body. They threw the spears from a distance which



Iestimated to be seventy-five yards. About thirty spears were

thrown and several pierced the bananastalk and the others

were stuck in the ground close around it. This was

accomplished by means of awamara or throwing stick

approximately as long as the arm, with a strong hand grip at

one end and adevice on the other end for engaging in a

depression in the butt of the spear. This was thrown

bypoising the spear about the level of the shoulder, the

spear supported by the fingers of the hand whichswung the

throwing stick. The latter extended back over the shoulder.

The impact of their spears hasoften been demonstrated to

be sufficient to completely penetrate a man's body. Their

method oftempering wood for the points of the spears was

such that the spearheads offered great resistance. Athrowing

stick is shown in Fig. 52 (upper right).

These natives decorate their bodies with paints for dances

and sports. They know the habits of allof the animals and

insects so well that they are able to reproduce the calls of

the animals and thus
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decoy them into traps. Some of the water birds maintain

sentinels at lookout points to guard those inthe water. The

Aborigines are able to decoy these birds by most ingenious

methods. They travel withtheir bodies disguised by grass

and shrubbery and enter the water with a headgear made

from feathersof one of the birds. Once in the water, they

then maneuver in a manner similar to that of the birds

andgo among the flock of wild ducks or swans. Working

entirely under water, they draw the birds underone by one

and take load after load to shore without raising the

suspicion of the flock. When workingamong the kangaroos



they are so skilled in preparing movable blinds that they can

kill many in agrazing wild pack without alarming the rest,

always striking when the animal is grazing. Their skill

atfishing probably exceeds that of any other race. They are

so highly trained in the knowledge of thehabits of the fish

and the type of movement that the fish transmits to the

water and to the reeds in thewater, that one of their

important contests between tribes is to see how many fish

can be struck insuccession with a spear, the fish never being

seen, their only information as to its whereabouts beingthe

change in the surface of the water and movement of grasses

that are growing in the water as thefish moves. The fish are

started by the umpire's striking the water. The experts bring

up a fish sixtimes out of eight. These fishing contests are

held along the banks of lakes and rivers where the wateris

deep enough for some of the reeds and grasses to come to

the surface. The contestants travel incanoes.

The native canoe is cut in one piece from the side of a tree,

the cutting being done with stone axes.The canoe offers an

exceedingly treacherous platform from which a standing

man must throw hisspear. For some of the contests the

canoe carries a paddler, but in the most exacting contests

the spearman must manage his own flat-bottomed canoe.

The skill of the Aborigines in tracking is so phenomenal that

practically every large modern townor city in Australia has

one or more of these men on its police staff today to track

criminals. Forweeks, they carry the detailed information

about the characteristics of the prisoner's foot across

thedesert, and when they come across the man s foot print

they recognize it among all others in the samepath. Every

leaf that is turned over or grain of sand on bare rocks has

meaning for them.



Their social organization is such that almost every person

who had been in intimate contact withthem, testified that

they had never known any of the Aborigines to be guilty of

the theft of anything.Even where partly modernized, as they

are in the large government reservations they are

trustworthy.A nurse in an emergency hospital told me that

she continually left her money, jewelry and otherobjects of

personal property freely exposed and available where many

of the hundreds of primitivespassing could pick them up,

and that she had never known them to take anything. The

other nurseshad had the same experience.

Every boy and girl among these Aborigines must pass many

examinations. Their early schoolingincludes the tracking of

small animals and insects. The small boys begin throwing

spears almost assoon as they can stand up straight. No

young man can even witness a meeting of the council, let

alonebecome a member of it, until he has passed three

supreme tests of manhood. First, he is tested for hisability to

withstand hunger without complaint. The test for this is to

go on a march for two or threedays over the hot desert and

assist in preparing the meals of roast kangaroo and other

choice foodsand not partake of any himself. He must not

complain. If he becomes too weak, he is given a

smallportion. There are tests for fear in which he is placed

under the most trying ordeals without knowingthat it is part

of his examination, and he must demonstrate that he will

accept death rather than flee.
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No member of their society would be allowed to continue to

live with the tribe if he had defied theideals of the group.

Immorality is cause for immediate death.



The growing boys among the Aborigines are taught

deference and esteem for their elders in manyimpressive

ways. A boy may not kill or capture a slow moving animal.

That is left for the older men,whom he must call. He must

limit his hunting primarily to the fast fleeing and canny

kangaroos andwallabies, whom even a man on horseback

cannot outdistance. Racketeers and such unsocial

beingscould not exist in this type of civilization.

Marriages are arranged according to very distinct tribal

patterns and every girl is provided with ahusband at a time

decided by the council. Their code of ethics is built around

the conception of apowerful Supreme Force that is related to

the sun. They believe that there is an after-existence

inwhich the myriads of stars represent the spirits of the

Aborigines that lived before. The boys and girlsare taught

the names of the great characters that make up the different

constellations. These wereindividuals who had conquered all

of the temptations of life and had lived so completely in

theinterest of others that they had fulfilled the great

motivating principle of their religion, which is thatlife

consists in serving others as one would wish to be served.

The seven stars of Pleiades were sevenbeautiful maidens

that had surpassed most other girls in their devotion and

service in the interest oftheir tribe. It is most remarkable

how closely this concept is related to the classical myth

regardingthe seven daughters of Atlas and the nymph,

Pleione.

A part of a young men's examination to determine his ability

to withstand pain and his power ofself-control consists in

performing an operation at the time of his graduation. This

operation is at thesame time calculated to provide him with

his badge of attainment. It consists of the boy’s lying on

hisback and allowing the appointed operator to knock out

one of his front upper teeth. This is done byputting a peg



against the tooth and hitting it a series of sharp blows with a

stone. He must endure thiswithout flinching. We saw scores

that carried this diploma. Prior to this, other very severe

tests ofphysical endurance had been successfully

completed.

The marvelous vision of these primitive people is illustrated

by the fact that they can see manystars that our race cannot

see. In this connection it is authoritatively recorded

regarding the Maori ofNew Zealand that they can see the

satellites of Jupiter which are only visible to the white man's

eyewith the aid of telescopes. These people prove that they

can see the satellites by telling the man at thetelescope

when the eclipse of one of the stars occurs. It is said of these

primitive Aborigines ofAustralia that they can see animals

moving at a distance of a mile which ordinary white people

cannot see at all.

While these evidences of superior physical development

command our most profound admiration,their ability to build

superb bodies and maintain them in excellent condition in

so difficult anenvironment commands our genuine respect. It

is a supreme test of human efficiency. It is doubtful ifmany

places in the world can demonstrate so great a contrast in

physical development and perfectionof body as that which

exists between the primitive Aborigines of Australia who

have been the solearbiters of their fate, and those

Aborigines who have been under the influence of the white

man. Thewhite man has deprived them of their original

habitats and is now feeding them in reservations whileusing

them as laborers in modern industrial pursuits. This contrast

between the primitive Aborigines
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as they still exist in isolated communities in Australia and

the modern members of the clans is not,however, much

greater than that between these excellent primitives and

the whites, near whom theyare living.

In my comparative study of primitive races in different parts

of the world, of modernized membersof their groups and of

whites who have displaced them, as well as in my study of

our typical modernsocial organization, I have seldom, if ever,

found whites suffering so tragically from evidence ofphysical

degeneration, as expressed in tooth decay and change in

facial form, as are the whites ofeastern Australia. This has

occurred on the very best of the land that these primitives

formerlyoccupied and becomes at once a monument to the

wisdom of the primitive Aborigines and asignboard of

warning to the modern civilization that has supplanted

them. Their superb physicalexcellence is demonstrated in

every isolated group in the primitive stocks with which we

came incontact. For tribes that have lived along the coast

and had access to the sea foods, their stature waslarge and

well formed.

When living in the Bush they are largely without clothing.

Where they are congregated in thereservations they are

required to wear clothing. It is important to note in these

people the splendidproportions of the faces, all of which are

broad, with the dental arches wide and well contoured.

Thisis Nature's normal form for all humans and is shown in

Figs. 53 and 54 (upper right). The person inFig. 53 (upper

left) is a woman.



FIG. 53. No other primitive race seems to deserve so much
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credit for skill in obeying nature's laws as these

primitiveAborigines because of the perpetual drought

hazards of muchof the land they live in. Half of Australia has

less than teninches of rain per year. Note the magnificent

dental archesand beautiful teeth of these primitives. Tooth

decay wasalmost unknown in many districts.



FIG. 54. Wherever the primitive Aborigines have been

placedin reservations and fed on the white man's foods of

commercedental caries has become rampant. This destroys

their beauty,prevents mastication, and provides infection for

seriouslyinjuring their bodies. Note the contrast between the

primitivewoman in the upper right and the three

modernized women.

Various factors in the changed environment were studied

critically. Samples of foods weregathered for chemical

analysis; and the changes in the modern diet from that

which was characteristicof the primitives were studied.

When the teeth of the primitives and the teeth found in the

skulls thathad been assembled in the museums were

examined, it was found that dental caries or tooth decaywas

exceedingly rare among the isolated groups. Those

individuals, however, who had adopted thefoods of the

white man suffered extremely from tooth decay as did the



whites. Where they had noopportunity to get native food to

combine with the white man's food their condition was

desperateand extreme. This is readily disclosed in Fig. 54.

Note contrast with upper right. It is quite impossible
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to imagine the suffering that these people were compelled

to endure due to abscessing teeth resultingfrom rampant

tooth decay. As we had found in some of the modernized

islands of the Pacific, wediscovered that here, too,

discouragement and a longing for death had taken the place

of a joy inliving in many. Few souls in the world have

experienced this discouragement and this longing to

agreater degree.

One of the most important phases of our special quest was

to get information that would throwlight on the

degeneration of the facial pattern that occurs so often in our

modern civilization. This hasits expression in the narrowing

and lengthening of the face and the development of crooked

teeth. Itis most remarkable and should be one of the most

challenging facts that can come to our moderncivilization

that such primitive races as the Aborigines of Australia, have

reproduced for generationafter generation through many

centuries-no one knows for how many thousands of years-

without thedevelopment of a conspicuous number of

irregularities of the dental arches. Yet, in the nextgeneration

after these people adopt the foods of the white man, a large

percentage of the childrendeveloped irregularities of the

dental arches with conspicuous facial deformities. The

deformitypatterns are similar to those seen in white

civilizations. Typical illustrations of this will be seen inFigs.



55 and 56. Severe deformities of the face were frequently

seen in the modernized groups, asevidenced in Fig. 57.

FIG. 55. It is remarkable that regardless of race or color

thenew generations born after the adoption by primitives

ofdeficient foods develop in general the same facial and

dentalarch deformities and skeletal defects. Note the

characteristic
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narrowing of the dental arches and crowding of the teeth

ofthis modernized generation of Aborigines and their

similarityto the facial patterns of modern whites.



FIG. 56. The disturbance in facial growth is often so

seriousas to make normal breathing through the nose very

difficult.This is primarily due to faulty development of the

maxillary

bones.
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FIG. 57. Deformity patterns produced in the

modernizedAborigines of Australia by white men's food.

Note theundershot mandible, upper left, the pinched nostrils

and facialdeformity of all four.

The data obtained from a study of the native Australians

who are located in a reservation nearSydney, at LeParouse,

revealed that among the Aborigines 47.5 per cent of the

teeth had beenattacked by dental caries, and 40 per cent of

the individuals had abnormal dental arches. For thewomen

of this group, 81.3 per cent of all the teeth had been

attacked by dental caries, and for themen, 60.4 per cent,

and for the children, 16.5 per cent. In this group 100 per

cent of the individualswere affected by dental caries.

Palm Island is a government reservation situated in the

ocean about fifty miles from the mainland,off the east coast

of Australia, about two-thirds of the way up the coast. It was



reached by agovernment launch. Included in the population

of this reservation are a large number of adults whohave

been moved from various districts on the mainland of

Central and Eastern Australia and manychildren who were

born either before or after their parents were moved to this

reservation. The foodavailable on the Island is almost

entirely that provided by the government. Of ninety-eight

individualsexamined and measured, 53.1 per cent of them

had dental caries. For the group as a whole, 8.9 percent of

all of the teeth were affected; for the women, 21.2 per cent;

for the men, 14.2 per cent; and forthe children, 5.8 per cent.

Fifty per cent of the children had deformed dental arches,

which occurredin only 11 per cent of the adults.
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Cape Bedford is situated about three-fourths of the way up

the east coast and is so isolated that itwas necessary for us

to use a special aeroplane to reach it. Landing was made on

the beach. Thisgroup of people is under the management of

a German Lutheran missionary. They are dependentalmost

entirely on the food provided by the mission and the

government. The official in charge hadspent fifty years in

devoted service to these native people. We found him

exceedingly sad because ofthe very rapid breakdown that

was in progress among the natives in his care. The dental

caries for thegroup of eighty-three individuals studied was

12.4 per cent of their 2,176 teeth examined. For thewomen,

this amounted to 37.2 per cent of the teeth; for the men, 8.4

per cent; and for the children, 6.1per cent. Of the eighty-

three individuals, 48.1 per cent had been affected by dental

caries. Many ofthe adults in this group had been born on

plantations under the influence of the modern nutrition,

andmany of the children had been born in the mission. For



the adults, 46 per cent had abnormally formeddental arches,

and for the children, 41.6 per cent. We were advised that

deaths occurred veryfrequently from tuberculosis. This

reservation does not provide the natives with natural

huntinggrounds capable of providing the people with animal

life for food. The coast for some distance inlandis a series of

sand dunes which are slowly being transferred over the

vegetation by wind, completelysmothering it. While the

coast is well supplied with a variety of deep-water fish the

natives havepractically no equipment for obtaining them, a

condition which restricts them very largely to the useof the

imported foods supplied by the officials.

Our next stop, using the special aeroplane, was at Lockhart

River, which is about four-fifths of theway up the east coast

of Australia. Here again we were able to land on the beach

near a large group ofprimitive Aborigines. The isolation here

is so nearly complete that they are dependent upon the

seaand the land for their foods. This part of Australia,

namely, the York Peninsula, is still so primitivethat there has

been very little encroachment by the white population. It

will be remembered that inthis area there are no roads, the

country being a primitive wilderness. Of fifty-eight

individualsexamined, their 1,784 teeth revealed that only

4.3 per cent had been attacked by dental caries. For

thewomen, this amounted to 3.4 per cent; for the men, 6.1

per cent; and for the children, 3.2 per cent.Some of these

men had at some time worked on cattle ranches for the

white men. Of the children,only 6.3 per cent had abnormal

dental arches, and of the adults, 8.7 per cent. In this group,

therefore,91.4 per cent of all ages had reproduced the

typical racial pattern as compared with 56 per cent of

thegroup at Cape Bedford, 62 per cent of the group at Palm

Island, and 60 per cent at LeParouse. AtLockhart River, 32.7

per cent of the individuals had dental caries.



A reservation called Cowall Creek on the west side of York

Peninsula situated on the Gulf ofCarpenteria, was reached

by flying our special plane to Horn Island in the Torres Strait

north ofAustralia and proceeding from there by boat to

Thursday Island, and on, by boat, to Cowall Creek. Inthis

reservation thirty-five individuals were studied and found to

be in a very pathetic condition. Wewere told that deaths

occurred frequently. Of the 976 teeth examined, 24.6 per

cent had been attackedby tooth decay. For the women, this

amounted to 60.7 per cent; for the men, 30.4 per cent; and

for thechildren, 8.9 per cent. Forty-nine and six-tenths per

cent of the individuals studied had abnormaldental arches.

Of the children 66.6 per cent had deformed dental arches,

and 9 per cent of the adults.Many of these adults had been

raised in the bush. Of the individuals studied, 68.6 per cent

had haddental caries. One can scarcely visualize, without

observing it, the distress of a group of primitivepeople

situated as these people are, compelled to live in a very

restricted area, forced to live on foodprovided by the

government, while they are conscious that if they could

return to their normal habits

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (139

de 316)06/07/2006 7:50:08

of life they would regain their health and again enjoy life.

Many individuals were seen withabscessing teeth. One girl

with a fistula exuding pus on the outside of her face is

shown in Fig. 58(upper right). In their native life where they

could get the foods that keep them well and preservetheir

teeth, they had no need for dentists. Now they have need,

but have no dentists. It is easy to chideand blame the

officials who provide them with the modernized foods under

which they are breaking,but it must be remembered that



practically all modern civilizations are more or less in the

same plightthemselves.

FIG. 58. Aborigines in Australia living on a reservation.

Theboy at the upper left has suppurating tubercular

axillaryglands. The girl at the upper right has pus running to

theoutside of her face from an abscessed tooth. The boy

whoselegs are shown at the lower left has a badly deformed

bodyfrom malnutrition. The girl at the lower right has

tubercularglands of the neck.

An opportunity was provided for examining a group of the

native Aborigines of Australia whomade up the crew of

eighteen for a pearl-fishing boat. Of this group, 5.7 per cent

of their 554 teethhad been attacked by tooth decay. These

individuals could be readily divided into two groups;namely,

those who had been raised in the Bush and those who had

been raised in missions. For thethirteen raised in the Bush,



not a single tooth of their 364 teeth had ever been attacked

by tooth decayand not a single individual had deformed

dental arches. In contrast with this, of the five raised in

themission, 19.3 per cent of their 140 teeth had been

attacked by tooth decay and 40 per cent of these
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individuals had abnormal dental arches.

The cook on the government boat was an aboriginal

Australian from Northern Australia. He hadbeen trained on a

military craft as a dietitian. Nearly all his teeth were lost. It is

of interest that whilethe native Aborigines had relatively

perfect teeth, this man who was a trained dietitian for the

whiteshad lost nearly all his teeth from tooth decay and

pyorrhea.

In the group of Aborigines so far reported, there were many

who had come from the interiordistricts of Australia and

many who had always lived near the coast. These two types

of districtsprovided quite different types of foods. Those

near the coast were able to obtain animal life from thesea,

including fish, dugong or sea cow, a great variety of shell

fish, and some sea plants. Those fromthe interior districts

could not obtain animal life of the sea, but did obtain animal

life of the landwhich was eaten with their plant foods in each

case. It was quite important to reach a group ofAborigines

who had always lived inland and who were on a reservation

inland. This contact wasmade with the group at a

government reservation called Cherbourg. A typical group of

individualswas examined. Of forty-five individuals with

1,236 teeth, 42.5 per cent of the teeth had been attackedby

tooth decay. For the women, this constituted 43.7 per cent;



for the men, 64.6 per cent; and for thechildren, 5.6 per cent.

Of all of the individuals here examined 64.5 per cent had

dental caries. It is ofinterest that many of these men had

worked on white men's cattle ranches. While the adults

showed11.7 per cent to have deformed dental arches, this

rose to 50 per cent for the children of the group.

We were informed that in all of these groups tuberculosis

was taking a very heavy toll. In Fig. 58,upper left, will be

seen a boy with a superating tubercular gland of the axilla;

at the right, a girl with afistula draining pus onto the outside

of the face from an abscessed tooth; below, deformed legs

and agirl with tubercular glands of the neck.

A reservation situated on the coast where sea foods were

available might be expected to makeavailable a particular

type of nutrition through sea foods. The individuals in a

reservation for theAborigines at Tweed Heads, which is so

situated, were studied. Of the twenty-seven

individualsexamined, 89 per cent had dental caries. Of their

774 teeth, 39.7 per cent had been attacked by dentalcaries.

For the women, this amounted to 62.5 per cent; for the men,

70.9 per cent; and for thechildren, 20.8 per cent. Most of

these children had been born in this environment while their

parentswere being fed, largely, the foods provided by the

government and mission. In this group, 83.4 percent of the

children had deformed dental arches, and 33.3 per cent of

the adults.

An interesting incident was brought to my attention in one

of the Australian reservations where thefood was practically

all supplied by the government. I was told by the director in

charge, and infurther detail by the other officials, that a

number of native babies had become ill while nursing

fromtheir mothers. Some had died. By changing the

nutrition to a condensed whole milk product, thebabies



recovered. When placed back on their mother's breast food

they again became ill. The problemwas: Why was not their

mothers' milk adequate? I was later told by the director of a

condition thathad developed in the pen of the reservation's

hogs which were kept to use up the scraps and garbagefrom

the reservation's kitchens. He reported that one after

another the hogs went down with a type ofparalysis and

could not get up. The symptoms were suggestively like

vitamin A deficiency in both thebabies and the hogs, and

indicated the treatment.
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The rapid degeneration of the Australian Aborigines after

the adoption of the government's modernfoods provides a

demonstration that should be infinitely more convincing

than animalexperimentation. It should be a matter not only

of concern but deep alarm that human beings

candegenerate physically so rapidly by the use of a certain

type of nutrition, particularly the dietaryproducts used so

generally by modern civilization.

The child life among the Aborigines of Australia proved to be

exceedingly interesting. Childrendevelop independence

very young and learn very early to take care of themselves.

Mothers are veryaffectionate and show great concern when

their children are not thriving. Two typical mothers withtheir

children are shown in Fig. 59. These children, as suggested

in the picture, were keenly interestedin everything that I

did, but were not alarmed or frightened.



FIG. 59. Typical Aborigine mothers with their children.

The wonderful wisdom of these primitive people was

attested by the principal of the public schoolat Palm Island.

A mother died and her nursing infant was taken care of by

its maternal grandmother,who had not recently given birth

to a child. She proceeded to carry out the primitive formula

forproviding breast food by artificial means. Her method was

to make an ointment of the fresh bodies ofan insect which

made its nest in the leaves of a certain tree. This she rubbed

on her breast and in ashort time produced milk liberally for

this foster child. I was shown the type of insect,

photographedits nest and the colony inside when the nest

was opened. The people who vouched for thiscircumstance

declared that they had seen the entire procedure and knew

the facts to be as stated. They
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further stated that this was common knowledge among the

Aborigines.

Another important source of information regarding the

Aborigines of Australia was provided by astudy of the

skeletal material and skulls in the museums at Sydney and

Canberra, particularly theformer. I do not know the number

of skulls that are available there for study, but it is very

large. Iexamined many and found them remarkably uniform

in design and quality. The dental arches weresplendidly

formed. The teeth were in excellent condition with

exceedingly little dental caries. Acharacteristic of these

skulls was the evidence of a shortage of material for those

that had beentransferred to a museum from the interior arid



plains country. Those skulls, however, that had comefrom

coastal areas where sea foods were available, show much

more massive dimensions of thegeneral pattern. In Fig. 60

will be seen typical skulls showing the normal dental arches

and generaldesign of the head. It is of interest to note the

very heavy orbital ridges which characterize this race.

FIG. 60. The buried skulls throughout Australia provide

adependable record of their physical excellence and

splendidfacial and dental arch forms. In the lower pictures

are shownthe skull dome of a typical Australian Aborigine

forcomparison with that of the recently discovered Peking

manwho possibly lived a million years ago.

I have previously referred to a report by Professor

Weidenreich regarding the resemblance of theAustralian

native's skulls to those of the recently discovered Peking

man in the caves of China. InFig. 60 are two views for

comparison. The skull at the left is that of an Australian

primitive
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photographed in a museum in Sydney, and an outline of the

Peking skull is shown at the right.Professor Weidenreich has

emphasized the observations that when three skulls are put

in series,namely, the Australian primitive, the Peking skull

and a chimpanzee skull, the Peking skull appearsto be about

half way between the two in design and developmental

order. The Australian primitive'sskull is higher in the crown,

showing much greater brain capacity. The supra-orbital

depressions areless deep in the Peking than in the

chimpanzee, and still less deep in the Australian primitive.

Thesupra-orbital ridges which produce the prominent

eyebrows are less pronounced in the Australianprimitive

than in the Peking man, and still more prominent in the

chimpanzee. The prominent supra-orbital ridges of the

chimpanzee face are shown in Fig. 48.

The age of the Peking skulls has been variously placed from

several hundred thousand to a millionyears. A distinguished

anthropologist has stated that the Australian primitives are

the only peopleliving on the earth today that could be part

of the first race of mankind. It is a matter of concern that ifa

scale were extended a mile long and the decades

represented by inches, there would apparently bemore

degeneration in the last few inches than in the preceding

mile. This gives some idea of thevirulence of the blight

contributed by our modern civilization.

The foods available for these people are exceedingly limited

in variety and quantity, due to theabsence of rains, and

unfertility of the soil. For plant foods they used roots, stems,

leaves, berries andseeds of grasses and a native pea eaten

with tissues of large and small animals. The large

animalsavailable are the kangaroo and wallaby. Among the

small animals they have a variety of rodents,insects, beetles

and grubs, and wherever available various forms of animal

life from the rivers andoceans. Birds and birds' eggs are



used where available. They are able to balance their rations

toprovide the requisites for splendid body building and body

repair. In several parts of Australia, whichoriginally

supported a large population of the primitives, none are left

except a few score inreservations. These also are rapidly

disappearing. Their fertility has been so greatly reduced that

thedeath rate far exceeds the birth rate.

This group provides evidence of exceptional efficiency in

obeying the laws of Nature throughthousands of years, even

in a parched land that is exceedingly inhospitable because

of the scant plantfoods for either men or animals. While the

Aborigines are credited with being the oldest race on

theface of the earth today, they are dying out with great

rapidity wherever they have changed their nativenutrition to

that of the modern white civilization. For them this is not a

matter of choice, but rather ofnecessity, since in a large part

of Australia the few that are left are crowded into

reservations wherethey have little or no access to native

foods and are compelled to live on the foods provided for

themby our white civilization. They demonstrate in a tragic

way the inadequacy of the white man's dietaryprograms.
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Chapter 11

ISOLATED AND MODERNIZED TORRESSTRAIT ISLANDERS

In STUDYING the relationship between nutrition and physical

characteristics, it is important to



make observations at the point of contact with civilization

where as few factors as possible in theenvironment have

been modified by that contact. My previous studies have

shown that wherevergroups of people were utilizing sea

foods abundantly in connection with land plants including

roots,greens and fruits, they enjoyed fine physical

development with uniform reproduction of the racialpattern

and a very high immunity to dental caries. For this particular

study we wished to select aracial group living on islands in

tropical or subtropical climate, whose ancestral stocks

differed fromthose previously observed, and which was

located at points of contact with modern civilization. Ahigh

level of excellence might be expected among the groups

who were in process of beingmodernized but were still

utilizing the native foods.

For this study the inhabitants of islands north of Australia

were chosen in order to record the effecton the Asiatic and

Malay stocks at the points of contact of the north with the

south and of the eastwith the west. In the Torres Strait there

are a number of fertile islands supporting populations of

fromseveral hundred to a few thousand individuals each.

These groups are in an area of the sea that is wellstocked

with sea animal life, and during the past they have been

sufficiently isolated to provideprotection. The racial stocks

have retained their identities and include Papuans, New

Guineans,Mobuiags, Arakuns, Kendals and Yonkas. The

splendid dental arches of these groups will be seen inthe

various illustrations. Many of the girls are quite

prepossessing, as may be seen in Fig. 61.
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FIG. 61. The inhabitants of the islands north of Australia

havesplendidly built bodies with fine facial and dental arch

form.

With the valuable assistance of the officials of the Australian

Government we were able to makeinvestigations on several

islands in the Torres Strait. The local administrator provided

us with agovernment boat and personal introductions to the

local chief and local representatives of thegovernment. We

were accompanied by the administrator and by the general

manager of thegovernment stores. These stores have been

located on the various islands, and the profit derived

fromthem is used for administrative expenses of the

government. They provide modern clothing inaddition to

foods, chiefly white flour, polished rice, canned goods, and

sugar. Studies were made onthe various islands in the order

in which the stores had been installed on them. It is

important to havein mind the nature of these islands. Some



are of volcanic origin and have rugged interiors with

deepbays; others are of coral origin. All are in a zone that is

abundantly supplied with sea animal life, thisbeing the

scene of the richest pearl fishing industry in the world.

Badu Island had had the store for the longest period, namely

twenty-three years. Of the 586 teethof twenty individuals

examined, 20.6 per cent had been attacked by tooth decay.

Of the individualsexamined 95 per cent had dental caries.

Unfortunately, our stay at this island was accompanied by

atorrential downpour which made it very difficult for us to

carry forward our investigations. Had webeen able to

examine the mothers the figures doubtless would have been

much higher. The childrenwere examined at the school and

showed 18.8 per cent of the teeth to have been attacked by

toothdecay. The men examined showed 21.9 per cent.

Figures given me by Dr. Gibson, who had been
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taken by the government to the island to make extractions,

showed that he found as high as 60 percent of the teeth had

been attacked by tooth decay. For the children of this group,

33.3 per cent hadabnormal dental arches, whereas only 9.1

per cent of the adults' arches were abnormally formed.

On York Island, 1,876 teeth of sixty-five individuals showed

that 12.7 per cent had been attackedby tooth decay. For the

women, this was 20.2 per cent; for the men, 12.1 per cent;

and for thechildren, 7 per cent. For the children, 47.1 per

cent had abnormal dental arches; for the adults, 27 percent

were affected. The individuals on this island had been in

contact with the pearl fisheries industryfor several years.

Several of the men had been working on the fishing boat. Of



the sixtyfiveindividuals examined, 67.6 per cent had dental

caries.

On Darnley Island, thirty-three individuals showed that of

their 900 teeth 5.7 per cent had beenattacked by tooth

decay. The store had been established on this island

recently. For the women, 16.6per cent of the teeth had been

attacked; for the men, 6.3 per cent; and for the children, 4.1

per cent.

On this island, 29.6 per cent of the children showed

abnormal dental arches, and 14.3 per cent of theadults. Of

the whole group, 46.1 per cent had been attacked by dental

caries.

On Murray Island where a store had recently been

established, of the 1,074 teeth examined for 39individuals,

only 0.7 per cent of the teeth had been attacked by tooth

decay. For the women, thisamounted to 2 per cent; for the

men, 1.7 per cent; and for the children, 0.26 per cent. Only

12.8 percent of the group had dental caries. It is significant

that the natives were conscious of a danger fromthe

presence on the island of a store providing imported foods.

This had been so serious a problemthat there was a question

whether it would be safe for us to land, since on the last visit

of thegovernment officials, blood was almost shed because

of the opposition of the natives to thegovernment s

program. The result of our examination indicates that dental

caries on these islandsshows an incidence which has an

apparent direct relationship to the length of time

government storeshave been established there. The

immunity to dental caries on this island is nearly 100 per

cent. Ofthe adults, 14.3 per cent had abnormal dental

arches, and of the children, 34.4 per cent.



Thursday Island is the location of the administrative center

for the group. Although it is the bestsheltered harbor and

affords protection for small boats in the Torres Strait, it was

not originallyinhabited by the natives. They considered it

unfit for habitation because the soil was so poor that itcould

not provide the proper plant foods to be eaten with the sea

foods which are abundant about allof the islands. Nearly all

of the whites inhabiting the islands of this district live on

this island. Theyare the families of the administrative

officers and of merchants who are engaged in the pearl

industry.Owing to the infertility of the soil, practically all of

the food has to be shipped in except the little thatthe whites

obtain from the sea. On the island there were many native

families, with children attendingthe native school, while

their fathers worked in the pearling fleets. Thirty individuals

in three fleetswere examined, and of their 960 teeth only

thirty-five had been attacked by dental caries, or 3.6

percent. Of these thirty individuals, five, or 16.3 per cent

had abnormal dental arches. The men who hadteeth

attacked by dental caries informed me that this had

happened after they had engaged on thepearling vessels

and began to use the foods provided there. In the native

school on Thursday Islandtwenty-three children were

examined. They were living in homes in which a

considerable part of thefood was purchased at the company

stores. The incidence of tooth decay was 12.2 per cent of

their664 teeth. Many of these Thursday Island children had

been bom since their parents had begun usingthe

commercial foods provided to the islanders. Among twenty-

three individuals, 43.5 per cent had
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abnormal dental arches.



While these investigations were planned and carried out

primarily to obtain data on the conditionof the native races

in contact with modern white civilization, wherever possible,

data were obtainedon the whites also. In a school for whites

on Thursday Island, fifty children were examined withregard

to their dental arches, but an embarrassing situation was

encountered with regard to thesensitiveness of the whites in

the matter of having their children examined for dental

caries. Figureswere obtained for the facial development

which reveal that, out of the fifty children examined, 64

percent had irregularities of facial and dental arch

development. In the upper half of Fig. 62, will be seena

group of children photographed in the native school, and in

the lower a group of white girlsphotographed at the white

school. The difference in their facial development is readily

seen. The sonof the white teacher (Fig. 66, left) had marked

under development of his face. The white populationlived

largely on canned food.



FIG. 62. School children from the two groups on

ThursdayIsland. Note the beautifully proportioned faces of

the natives,and the pinched nostrils and marked

disturbance inproportions of the faces of the whites. The

dental arches ofthe natives are broad, while many of the

whites have verycrowded teeth. The parents and children of

the natives usednative foods while the parents and children

of the whites usedthe modern imported foods of commerce.
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Hammond Island adloins Thursday Island sufficiently close

by to be easily reached in small boats.Accordingly, the

people of this island have access to the stores of the white

settlement on ThursdayIsland. Unlike Thursday Island,

Hammond Island is quite fertile. Of twenty-seven

individuals, all ofnative stock, 16.5 per cent of their 732

teeth had been attacked by dental caries, and 40 per cent of

theindividuals showed some deformity of the dental arches.

After examining the children at the missionschool, I inquired

whether there were not families on the island that were

living entirely isolated fromcontact with modern influences. I

was taken to the far side of the island to an isolated family.

Thisfamily had continued to live on their own resources.

They were raising vegetables including bananas,pumpkins,

and pawpaws. In the cases of the three girls in the family,

one with a child five months ofage, only six of their eighty-

four teeth had been attacked by tooth decay, or 7.1 per

cent, as comparedwith 16.5 per cent for the entire group on

this island. These three girls all had normally

developeddental arches and normal features. Three of the

girls are shown in Fig. 63. We inquired about themother and



were told that she was out fishing, notwithstanding the fact

that the sea was quite rough.While we were there, she came

in with two fish (Fig. 63). Here was one of the principal

secrets oftheir happiness and success in life. The Catholic

priest who had charge of the mission on this islandtold me

that this family practically never asked for assistance of any

kind, and was always in aposition to help others. They were

happy and well nourished. It is important to note that

theprogressive degeneration in facial form which occurred in

many of the families on the other islandswas not found in

this family.

FIG. 63. These pictures tell an interesting story. The
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grandmother shown in the lower right knew the importance

ofsea food for her children and grandchildren and did

thefishing herself. Note the beautiful teeth and well formed

faces

of her daughters.

The incidence of dental caries ranged from 20.6 per cent of

all of the teeth examined for thevarious age groups on Badu

Island to 0.7 per cent, on Murray Island. A group of

individuals from thisisland will be seen in Fig. 64. Note the

remarkable width of the dental arches. Note also in

thisconnection that the natives of this island are conscious

of the superior food of their locality and wishthat their

people were not required to purchase food from the

government store. The island is situatedon the Barrier Reef

and has an abundant supply of small fish. The swarms of fish

are often so densethat the natives throw a spear with

several prongs into the school of fish and when the spear is

drawnback, there are several fish on it. This condition

provides abundant food for sharks many of whichcould be

seen surrounding the schools of small fish. Encircling the

group, they dashed in, mouthsopen and gorged themselves

with the mass of fish from the water. It seemed quite

remarkable that thepeople were willing to go into the water

to spear the fish within the zone frequently approached

bythe sharks, but I was told by the natives that when the

fish are so abundant the sharks never attackhuman beings.

One of the natives rowed me in his canoe to a point where I

could photograph thesharks at close range. To show his

disdain for the shark, he had no hesitancy in standing up in

the endof the canoe and hurling his spear into the side of

the monster. The spear was immediately thrown outby the

shark, which had not been frightened sufficiently to make it



leave the scene of action. Thesharks in my pictures were

swimming so close to the shore that the upper part of the

tail was forcedout of the water, also the back fin, in order to

clear the bottom. It was a great revelation to watch

themovement of the tail. Instead of swinging it from side to

side like other fish, with which I wasfamiliar, the shark would

rotate its tail half or three quarters of a turn in a motion like

that of apropeller of a boat, then reverse the motion for the

return trip. By a sudden increase of speed in thismotion, the

shark could dart ahead at a rapid rate, corral the small fish

by encircling them, and finallymake a dash through the

school with its mouth open. Hundreds of the small fish, in

order to escape,dart out of the water into the air. This

exposes them to the birds, a flock of which follows the

sharkswhen they are feeding on the fish. The birds dive

down at the time they see the shark making his raidand

catch the small fish as they dart out of the water. It is by the

birds of prey that the nativefishermen from their lookout

locate the schools of fish. While there is a difference of

opinion as towhether some species of shark will attack

human beings, we saw one pearl diver who bore

enormousscars received from the jaws of a shark.
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FIG. 64. Natives on the islands of the Great Barrier Reef.

Thedental arches here teach a high degree of excellence.

The procedure on one island is to snare the sharks by calling

them by means of special soundsmade by clapping together

two large half shells on the surface of the water. This attracts

the shark,and then the men one at a time go into the water

with a sharp stick with which they guard themselvesagainst

attack. A noose made of rope of coconut fiber is slipped over

the shark's head and over theback fin. It is then allowed to

tire out and is brought to shore. It was not unusual in a good

season forthe shark fishers to bring in three or four in a

night's fishing. The strength of the native swimmers isalmost

beyond belief. The pearling boats are frequently in great

danger of being dashed to pieces on acoral reef, since in

those waters gales of fifty miles an hour are frequent. We

experienced some suchgales. On one occasion, when a

pearling boat was wrecked some distance from an exposed



rock, onestrong swimmer rescued and helped two dozen of

the crew to the rock, and was himself rescued afterbeing in

the water continuously for thirty-two hours. The pearling

boats feed their crew largely oncommercial provisions. When

the men have been continuously on the boats for one or two

years, oroften when they have been at sea using this food

for six months, they have rampant tooth decay.When the

cavities approach or reach the pulp chambers the pain

produced in the teeth by the highpressure in deep water

produces such agony that they often have to give up

pearling.

Physical characteristics of all these residents of the Torres

Strait Islands, regardless of their tribalgroup, were, sturdy

development throughout their bodies, broad dental arches,

and for all of thosewho had always lived only on their native

food, a close proximity to one hundred per cent immunity
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to dental caries. These men are natural mariners. They do

not hesitate to make long trips even inrough seas in their

homemade crafts. They have an uncanny skill in

determining the location ofinvisible coral reefs. They relate

the height of the swell as it rolls over the reef to particular

colortones in the water, all of which were too vague for me

to see even when they were pointed out.

Among the inhabitants of the Torres Strait Islands, almost all

individuals who had been bornbefore the foods of modern

civilization had become available were found to have dental

archesnormal in form. In many families, however, living on

islands where a store had been established forsome time,

and on Thursday Island where imported foods had been



available for several decades,many individuals were found

who had been born since the use of imported foods. They

had grossdeformities of the dental arches. This fact is

illustrated in Fig. 65 in which typical depression of

thelaterals and narrowing of the upper arch and abnormal

prominence of the cuspids due to the lack ofspace for the

normal eruption may be seen. The facial deformity in two

white boys is seen in Fig. 66.Rampant tooth decay in white

children is shown in Fig. 67.

FIG. 65. The contrast between the primitive and

modernizednatives in facial and dental arch form is as

striking here aselsewhere. These young natives were born to

parents who hadadopted our modern foods of commerce.

Note the narrowedfaces and dental arches with pinched

nostrils and crowding ofthe teeth. Their magnificent heredity

could not protect them.
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FIG. 66. These children are from the white colony

onThursday Island. Note the pinched nostrils and

deformeddental arches with crowding of the teeth. The boy

at the left is

a mouth breather.



FIG. 67. As everywhere these whites prefer the

modernizedfoods and pay the penalty in rampant tooth

decay. They are inpathetic contrast with the superb

unspoiled natives. They arewithin reach of some of the best

foods to be found anywherein the world and yet do not use

them; a typical characteristic

of modern whites.
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We are particularly concerned with data that will throw light

on the nature of the forces responsiblefor the production of

these deformities. Since they do not appear to their full

extent until the eruptionof the permanent teeth as part of

the development of the adult, it is easy for the abnormality

to beascribed to the period of child growth. As a result, it has

been related to faulty breathing habits,thumb sucking,

posture, or sleeping habits, of the child.

It would be difficult to find a more happy and contented

people than the primitives in the TorresStrait Islands as they

lived without contact with modern civilization. Indeed, they

seem to resent veryacutely the modern intrusion. They not

only have nearly perfect bodies, but an associated

personalityand character of a high degree of excellence.

One is continually impressed with happiness, peace

andhealth while in their congenial presence.

These people are not lazy, but they do not struggle over

hard to obtain food. Necessities that arenot readily at hand

they do not have. Their home life reaches a very high ideal

and among them thereis practically no crime.

In their native state they have exceedingly little disease. Dr.

J. R. Nimmo, the governmentphysician in charge of the

supervision of this group, told me in his thirteen years with

them he hadnot seen a single case of malignancy, and had



seen only one that he had suspected might bemalignancy

among the entire four thousand native population. He stated

that during this same periodhe had operated several dozen

malignancies for the white population, which numbers about

threehundred. He reported that among the primitive stock

other affections requiring surgical interferencewere rare.

The environment of the Torres Strait Islanders provides a

very liberal supply of sea foods andfertile islands on which

an adequate quantity of tropical plants are readily grown.

Taro, bananas,papaya, and plums are all grown abundantly.

The sea foods include large and small fish in

greatabundance, dugong, and a great variety of shellfish.

These foods have developed for them remarkablephysiques

with practically complete immunity to dental caries.

Wherever they have adopted the whiteman's foods,

however, they suffer the typical expressions of

degeneration, such as, loss of immunityto dental caries; and

in the succeeding generations there is a marked change in

facial and dental archform with marked lowering of

resistance to disease.
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Chapter 12

ISOLATED AND MODERNIZED NEW ZEALAND MAORI

BECAUSE of the fine reputation of the racial stock in its

primitive condition, it was with particular

interest that studies were made in New Zealand. Pickerill (l)

has made a very extensive study of theNew Zealand Maori,



both by examination of the skulls and by examination of the

relatively primitiveliving Maori. He states:

In an examination of 250 Maori skulls—all from an

uncivilized age—1 found carious teethpresent in only two

skulls or 0.76 per cent. By taking the average of Mummery's

and my owninvestigations, the incidence of caries in the

Maori is found to be 1.2 per cent in a total of 326skulls. This

is lower even than the Esquimaux, and shows the Maori to

have been the mostimmune race to caries, for which

statistics are available.

Comparing these figures with those applicable to the

present time, we find that thedescendants of the Britons and

Anglo-Saxons are afflicted with dental caries to the extent

of86 per cent to 98 per cent; and after examining fifty Maori

school children living underEuropean conditions entirely, I

found that 95 per cent of them had decayed teeth.

It will be noted that the basis of computation in the above is

percentage of individuals with caries. Iam using in addition

to these figures the percentage of teeth attacked by dental

caries. Expressed inpercentage of teeth affected the figure

for Pickerill's group would be 0.05 or 1 in 2,000 teeth.

We were deeply indebted to the government officials in New

Zealand for their invaluableassistance. In anticipation of

making these studies I had been in correspondence with the

officials forover two years. When we arrived at Auckland,

New Zealand, on our way to Australia, our ship was inport for

one day. We were met by Colonel Saunders, Director of Oral

Hygiene in the New ZealandDepartment of Public Health

who had been sent from the capitol at Wellington to offer

assistance. Apersonal representative of the Government was

sent as guide, and transportation to the various



Maorisettlements in which we wished to make our studies

was provided.

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (155

de 316)06/07/2006 7:50:08

NEW ZEALAND

New Zealand is setting a standard for the world in the care

of growing children as well as in manyother health problems.

A large percentage of the schools in New Zealand are

provided with dentalservice. A specially trained woman was

in charge of the work in each school under Colonel



Saunders'supervision. The operations performed by these

young women on children far exceeded in quality

theaverage that I have seen by dentists in America. Their

plan gives dental care to children twelve yearsof age and

under, provided the parents express a wish that their

children receive that care. The servicewas being extended

rapidly to all communities. Since my return, I have learned

that the work is beingorganized to provide for every

community of New Zealand. The art of the Maori gives

evidence oftheir great ability and skill in sculpturing. Boys

and girls do beautiful carving and weaving. All

nativebuildings and structures are embellished with

carvings often in fine detail.

It was most gratifying to find neat and well-appointed dental

office buildings for both natives andwhites, located beside a

large number of the public schools throughout New Zealand.

In manycommunities two or three schools were served by

the same operator. Children were either brought to

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (156

de 316)06/07/2006 7:50:08

the central dental infirmary or provision was made for an

operating room in the vicinity of eachschool. The operator

went from district to district. A typical dental infirmary is

shown in Fig. 68, withColonel Saunders and one of his

efficient women operators in the foreground. I had

suggested that Ishould be glad to have observers from the

Department of Health accompany us or arrange to bepresent

at convenient places to observe the conditions and to note

my interpretations of them. Fromtwo to five such observers

were generally present, including the official representative

of thedepartment. The planning of the itinerary was very



greatly assisted by a Maori member of Parliament,Mr.

Aparana Ngata.

FIG. 68. The New Zealand government provides

nearlyuniversal free dental service for the children,

regardless ofcolor, to the age of twelve years. This is a

typical dental clinicmaintained in connection with the

school system. They areoperated by trained dental

hygienists. The director of thesystem, Colonel Saunders, is

seen in the picture.

Although New Zealand is a new country with a relatively

small population, there beingapproximately only a million

and a half individuals, the building of highways has rapidly

beenextended to include all modernized sections. In order to

reach the most remote groups it was oftennecessary to go

beyond the zone of public improvements and follow quite

primitive trails.

Fortunately this was possible because it was the dry season.

Even then many streams had to beforded, which would have

been quite impossible at other seasons of the year. We were

able toaverage approximately a hundred miles of travel per

day for eighteen days, visiting twenty-fivedistricts and

making examinations of native Maori families and children

in native schools,representing various stages of



modernization. This included a few white schools and

tubercularsanitariums.

Since over 95 per cent of the New Zealanders are to be

found in the North Island, ourinvestigations were limited to

this island. Our itinerary started at Wellington at the south

end of theNorth Island and progressed northward in such a

way as to reach both the principal centers of

nativepopulation who were modernized and those who were

more isolated. This latter group, however, wasa small part of

the total native population. Detailed examinations including

measurements andphotographic records were made in

twenty-two groups consisting chiefly of the older children

inpublic schools. In the examination of 535 individuals in

these twenty-two school districts their 15,332
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teeth revealed that 3,420 had been attacked by dental

caries or 22.3 per cent. In the most modernizedgroups 31 to

50 per cent had dental caries. In the most isolated group

only 2 per cent of the teeth hadbeen attacked by dental

caries. The incidence of deformity of dental arches in the

modernized groupsranged from 40 to 100 per cent. In many

districts members of the older generations revealed 100

percent normally formed dental arches. The children of

these individuals, however, showed a muchhigher

percentage of deformed dental arches.

These data are in striking contrast with the condition of the

teeth and dental arches of the skulls ofthe Maori before

contact with the white man and the reports of examinations

by early scientists whomade contact with the primitive Maori

before he was modernized. These reports revealed only



onetooth in 2000 teeth attacked by dental caries with

practically 100 per cent normally formed dentalarches.

My investigations were made in the following places in the

North Island. The Pukerora TubercularSanatorium provided

forty native Maori for studies. These were largely young men

and women andbeing in a modern institution they were

receiving the modern foods of the whites of New

Zealand.Their modernization was demonstrated not only by

the high incidence of dental caries but also by thefact that

90 per cent of the adults and 100 per cent of the children

had abnormalities of the dentalarches.

The Hukarera College for Maori girls is at Napier. These girls

were largely from modernizednative homes and were now

living in a modern institution. Their modernization was

expressed in thehigh percentage of dental caries and their

deformed dental arches.

At the Nuhaka school an opportunity was provided through

the assistance of the governmentofficials to study the

parents of many of the children. Tooth decay was wide-

spread among thewomen and active among both the men

and children.

The Mahia Peninsula provided one of the more isolated

groups which showed a marked differencebetween the older

generation and the new. These people had good access to

sea foods and those stillusing these abundantly had much

the best teeth. A group of the children who had been born

andraised in this district and who had lived largely on the

native foods had only 1.7 per cent of their teethattacked by

dental caries.

The other places studied were Raukokore, Tekaha, Rautoki,

Rotarua, Tehoro, Waiomio, Teahuahu,Kaikohe, Whakarara,



Mautauri Bay, Ahipara, Manukau, Rawena, Ellerslie, Queen

Victoria School atAuckland and Waipawa.

New Zealand has become justly famous for its scenery. The

South Island has been frequentlytermed the Southern Alps

because of its snow-capped mountains and glaciers. Of the

70,000members of the Maori race living in the two islands,

about 2000 are on the South Island and thebalance on the

North Island. While snow is present on many of the

mountains of the North Island inthe winter season, only a

few of the higher peaks are snow capped during the

summer. Most of theshoreline of the seacoast of the South

Island is very rugged, with glaciers descending almost to

thesea. The coastline of the North Island is broken and in

places is quite rugged. The approach to the
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Mahia Peninsula is along a rocky coast skirting the bay. The

most important industries of NewZealand are dairy products,

and sheep raising for wool.

The reputation of the Maori people for splendid physiques

has placed them on a pedestal ofperfection. Much of this has

been lost in modernization. However, through the assistance

of thegovernment, I was able to see many excellent physical

specimens. In Fig. 69 will be seen four typicalMaori who

retained much of the tribal excellence. Note their fine dental

arches. A young Maori manwho stands about six feet four

inches and weighs 230 pounds was examined. The Maori

men havegreat physical endurance and good minds. Many

fine lawyers and government executives are Maori.The

breakdown of these people comes when they depart from

their native foods to the foods ofmodern civilization, foods



consisting largely of white flour, sweetened goods, syrup

and cannedgoods. The effect is similar to that experienced

by other races after using foods of moderncivilization.

Typical illustrations of tooth decay are shown in Fig. 70. In

some individuals still in theirteens half of the teeth were

decayed. The tooth decay among the whites of New Zealand

andAustralia was severe. This is illustrated in Fig. 71.

Particularly striking is the similarity between thedeformities

of the dental arches which occur in the Maori people who

were born after their parentsadopted the modern foods, and

those of the whites. This is well illustrated in Fig. 72 for

Maori boys.In my studies among other modernized primitive

racial stocks, there was a very high incidence offacial

deformity, which approached one hundred per cent among

individuals in tuberculosis sanatoria.This condition obtained

also in New Zealand.

FIG. 69. Since the discovery of New Zealand the primitive
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natives, the Mann, have had the reputation of having

thefinest teeth and finest bodies of any race in the world.

Thesefaces are typical. Only about one tooth per thousand

teeth hadbeen attacked by tooth decay before they came

under theinfluence of the white man.

FIG. 70. With the advent of the white man in New

Zealandtooth decay has become rampant. The suffering

from dentalcaries and abscessed teeth is very great in the

mostmodernized Maori. The boy at the lower left has a deep

scarin his upper lip from an accident.
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FIG. 71. Whereas the original primitive Maori had

reportedlythe finest teeth in the world, the whites now in

New Zealandare claimed to have the poorest teeth in the

world. Theseindividuals are typical. An analysis of the two

types of foodreveals the reason.
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FIG. 72. In striking contrast with the beautiful faces of

theprimitive Maori those born since the adoption of

deficientmodernized foods are grossly deformed. Note the

markedunderdevelopment of the facial bones, one of the

results beingnarrowing of the dental arches with crowding of

the teeth andan underdevelopment of the air passages. We

have wronglyassigned these distorted forms to mixture of

racial bloods.

Through the kindness of the director of the Maori Museum at

Auckland, I was able to examinemany Maori skulls. Two

views are shown in Fig. 73. The skulls belong in the pre-

Columbian period.Note the splendid design of the face and

dental arches and high perfection of the teeth.
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FIG. 73. The large collections of skulls of the ancient Mann of

NewZealand attest to their superb physical development

and to theexcellence of their dental arches.

One of the most important developments to come out of

these investigations of primitive races isthe evidence of a

rapid decline in maternal reproductive efficiency after an

abandonment of the nativefoods and the substitution of

foods of modern civilization. This is discussed in later

chapters.

It was particularly instructive to observe the diligence with

which some of the isolated Maori nearthe coast sought out

certain types of food in accordance with the tradition and

accumulated wisdomof their tribes. As among the various

archipelagos and island dwellers of the Pacific, great

emphasiswas placed upon shell fish. Much effort was made

to obtain these in large quantities. In Fig. 74(lower), will be

seen two boys who have been gathering sea clams found

abundantly on these shores.Much of the fishing is done



when the tide is out. Some groups used large quantities of

the speciescalled abalone on the West Coast of America and

paua in New Zealand. In Fig. 74 (upper), a man, hiswife and

child are shown. The father is holding an abalone; the little

girl is holding a mollusk foundonly in New Zealand, the

toharoa; the mother is holding a plate of edible kelp which

these people useabundantly, as do many sea bordering

races. Maori boys enjoy a species of grubs which they

seekwith great eagerness and prize highly. The primitive

Maori use large quantities of fern root whichgrows

abundantly and is very nutritious.
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FIG. 74. Native Maori demonstrating some of the

accessoryessentials obtained from the sea. These include

certain seaweeds and an assortment of shell fish. It is much

easier forthe moderns to exchange their labor for the palate

ticklingdevitalized foods of commerce than to obtain the

native foods

of land and sea.

Probably few primitive races have developed calisthenics

and systematic physical exercise to sohigh a point as the

primitive Maori. On arising early in the morning, the chief of

the village startssinging a song which is accompanied by a

rhythmic dance. This is taken up not only by the membersof

his household, but by all in the adjoining households until

the entire village is swaying in unison tothe same tempo.

This has a remarkably beneficial effect in not only

developing deep breathing, but indeveloping the muscles of

the body, particularly those of the abdomen, with the result

that thesepeople maintain excellent figures to old age.

Sir Arbuthnot Lane (2) said of this practice the following:

As to daily exercise, it is shown here that every person

capable of movement can benefit byit, and I am certain that

the only natural and really beneficial system of exercise is

thatdeveloped through long ages by the New Zealand Maori

and their race-brothers in other lands.

The practical application of their wisdom is discussed in

Chapter 21.
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The Maori race developed a knowledge of Nature's laws and

adopted a system of living inharmony with those laws to so

high a degree that they were able to build what was

reported by earlyscientists to be the most physically perfect

race living on the face of the earth. They accomplishedthis

largely through diet and a system of social organization

designed to provide a high degree ofperfection in their

offspring. To do this they utilized foods from the sea very

liberally. The fact thatthey were able to maintain an

immunity to dental caries so high that only one tooth in two

thousandhad been attacked by tooth decay (which is

probably as high a degree of immunity as that of

anycontemporary race) is a strong argument in favor of their

plan of life.

REFERENCES

1. PICKERILL, H. P. The Prevention of Dental Caries and Oral

Sepsis. Philadelphia, White,1914.

2. LANE, A. Preface to Maori Symbolism by Ettie A. Rout.

London, Paul Trench, Trubner,1926.



file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (165

de 316)06/07/2006 7:50:08

-4

O

Weston Price: Nutrition and Physical Degeneration; Table of

Contents

J. uuu



Key to Route Followed in Peru

1. Panama 10. Huaura 19. San Rosa

2. Buenaventura 11. Chimbote 20. Cuzco

3. Manta 12. Santa Island 21. Calca

4. Guayaquil 13. Chiclayo 22. Manchu Piccu

5. Talara 14. Eten 23. Huancayo

6. Trujillo 15. Huaraz 24. Oroya

7. Callao 16. Arequipa 25. Perene

8. Lima 17. Lake Titicaca

9. Huacho 18. Juallanca

TABLE OF CONTENTS

Chapter 13



ANCIENT CIVILIZATIONS OF PERU

In THE foregoing field studies among primitive races we

have been dealing chiefly with living

groups. Since the West Coast of South America has been the

home of several ancient cultures, it isimportant that they be

included with the living remnants of primitive racial stocks,

in order to notethe contributions that they may make to the

problem of modern degeneration. The relationshipbetween

the Andes Mountain Range and the coast and the sea

currents is such that there has beencreated a zone, ranging

from forty to one hundred miles in width between the coast

and themountains, which for a distance of over a thousand

miles is completely arid. The air currents driftingwestward

across South America from the Atlantic carry an abundance

of moisture. When they strikethe eastern foothills of the

Andes they are projected upward into a region of constant

cold whichcauses the moisture to be precipitated as rain on

the eastern slopes, and as snow on the eastern
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Cordillera Range. Hence the name of the eastern range is

the White Cordillera, and that of thewestern range, which

receives little of this rain, is the Black Cordillera. Between

these two ranges is agreat plain, which in the rainy season is

well watered. The great civilizations of the past have

alwaysutilized water from the melting snow through

irrigation ditches with the result that a vast acreage wasput

to agricultural uses.

The Humboldt Current which sweeps northward from the

southern ice fields and carries its chillywater almost to the



equator has influenced the development of the West Coast

of South America. Theeffect of the current on the climate is

generally noticeable. One of the conspicuous results is

thepresence of a cloud bank which hovers over the coastal

area at an altitude of from one thousand tothree thousand

feet above sea level for several months of the year. Back

from the coast these cloudsrest on the land and constitute a

nearly constant fog for extended periods. When one passes

inlandfrom the coast up the mountains he moves from a

zone which in winter is clammy and chilly, into thefog zone,

and then suddenly out of it into clear sky and brilliant

sunlight. It is of interest that thecapital, Lima, is so situated

that it suffers from this unhappy cloud and fog situation.

When Pizarrosent a commission to search out a location for

his capital city the natives commented on the fact thathe

was selecting a very undesirable location. Either on the

coast or farther inland than Lima theclimate is much more

favorable, and these were the locations in which the ancient

civilizations haveleft some very elaborate foundations of

fortresses and extended residential areas. The great

expanseof desert extending from the coast to the

mountains, with its great moving sand dunes and

withscarcely a sign of green life, is one of the least

hospitable environments that any culture could

choose.Notwithstanding this, the entire coast is a succession

of ancient burial mounds in which it is estimatedthat there

are fifteen million mummies in an excellent state of

preservation. The few hundredthousand that have been

disturbed by grave robbers in search of gold and silver, have

been leftbleaching on the sands. Where had these people

come from and why were they buried here? Theanswer is to

be found in the fact that probably few locations in the world

provided such aninexhaustible supply of food for producing

a good culture as did this area. The lack of

presentappreciation of this fact is evidenced by the absence

of flourishing modern communities,notwithstanding the



almost continuous chain of ancient walls, fortresses,

habitations, and irrigationsystems to be found along this

coast. The Humboldt Current coming from the ice fields of

theAntarctic carries with it a prodigious quantity of the

chemical food elements that are most effective inthe

production of a vast population of fish. Probably no place in

the world provides as great an areateeming with marine life.

The ancient cultures appreciated the value of these sea

foods and utilizedthem to the full. They realized also that

certain land plants should be eaten with the sea

foods.Accordingly, they constructed great aqueducts used in

transporting the water, sometimes a hundredmiles, for the

purpose of irrigating river bottoms which had been

collecting the alluvial soil from theAndes through past ages.

These river beds are to be found from twenty to fifty miles

apart and manyof them are entirely dry except in the rainy

season in the high Andes. In the river bottoms theseancient

cultures grew large quantities of com, beans, squash, and

other plants. These plant foods weregathered, stored, and

eaten with sea foods. The people on the coast had direct

communication withthe people in the high plateaus. It is of

more than passing interest that some twenty-one of

ourmodern food plants apparently came from Peru.

Where there is such a quantity of animal life in the sea in

the form of fish one would expect to findthe predatory

animals that live on fish. One group of these attack the fish

from the air and theyconstitute the great flock of guanayes,

piqueros and pelicans. For a thousand miles along the coast,
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these fish-eating birds are to be seen in great winding

queues going to and fro between the fishinggrounds and



their nesting places. At other times they may be seen in

great clouds, beyondcomputation in number, fishing over an

area of many square miles. On one island I was told by

thecaretaker that twenty-four million birds had their nests

there. We passed through a flock of the birdsfishing, which

the caretaker estimated to contain between four and five

million birds. On one island Ifound it impossible to step

anywhere, off the path, without treading on birds' nests. It is

of interestthat a product of these birds has constituted one

of the greatest sources of wealth in the past for Peru,namely,

the guano, which is the droppings of the birds left on the

islands along the coast where theyhave their nests. Through

the centuries these deposits have reached to a depth of 100

feet in places.When it is realized that only one-fifth of the

droppings are placed on the islands, it immediately

raisesthe great question as to the quantity of fish consumed

by these birds. As high as seventy-five fishhave been found

in the digestive tract of a single bird. The quantity of fish

consumed per day by thebirds nesting on this one island has

been estimated to be greater than the entire catch of fish off

theNew England coast per day.

In addition to the birds, a vast number of sea lions and seals

live on the fish. The sea lions have arookery in the vicinity of

Santa Island, which was estimated to contain over a million.

Theseenormous animals devour great quantities of fish. It

would be difficult to estimate how far the fishdestroyed by

this one group of sea lions would go toward providing

excellent nutrition for the entirepopulation of the United

States. The guano, consisting of the partially digested

animal life of the sea,constitutes what is probably the best

known fertilizer in the world. It is thirty-three times as

efficientas the best barnyard manure. At one time it was sent

in shiploads to Europe and the United States, butnow the

Peruvian Government is retaining nearly all of it for local

use. They have locked the barndoor after the horse was



stolen, figuratively speaking, since the accumulation of ages

had beencarried off by shiploads to other countries before

its export was checked. At the present time allislands are

under guard and the birds are protected. They are coming

back into many of the islandsfrom which they had been

driven and are re-nesting. Birds are given two or three years

of undisturbedlife for producing deposits. These are then

carefully removed from the surface of the islands and

thebirds are allowed to remain undisturbed for another

period.

A very important and fortunate phase of the culture of the

primitive races of the coast has been theirmethod of burial.

Bodies are carefully wrapped in many layers of raiment often

beautifully spun.

With the mummies articles of special interest and value are

usually buried. Implements used by theindividuals in their

lifetime were also put in the grave. With a fisherman there

were placed his netsand fishing tackle. Almost always, jars

containing foods to supply him on his journey in the

transitionto a future life were left in the tomb. In some of the

cultures the various domestic and industrialscenes were

reproduced in pottery. These disclosed a great variety of

foods which are familiar to ustoday. Even the designs of their

habitations were reproduced in pottery. Similarly their

methods ofperforming surgical operations, in which they

were very skillful, were depicted. Fortunately, thedifferent

cultures had quite different types of pottery as well as quite

different types of clothing. Thismakes it possible to identify

various groups and indicate the boundaries of their

habitations.

Their engineering feats disclosed skill in planning fortresses.

Their forts were probablyimpregnable from assault in that

day. The materials used for building their temples, abodes,



andfortifications differ somewhat in various locations.

Throughout the greater extent of the coast of Peru,the walls

of buildings were made of adobe often many feet thick and

sometimes sixty feet high. They
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had walled cities protected by inner and outer lines of

fortifications. It is particularly significant thatthe hardest

metals that they are known to have had were copper and

bronze. Silver and gold werequite plentiful. Their surgical

instruments were flints and the operations that they were

able toperform with these instruments were very

remarkable. An important instrument in warfare consistedof

a club with a star on the end made of copper or stone. With

this the opponent's skull was crushedin. One of the amazing

features in the various collections of skulls is the large

number that show theresults of surgical operations. These

operations were apparently done for the purpose of saving

thelife of the individual. The procedure was to remove a

section of bone in the center of the depressedarea and raise

the depressed edges surrounding that area. The fact that a

large number of these showabundant evidence of healing

and repair clearly indicates that the individual lived for an

extendedperiod following the operation. In some cases, the

opening is apparently entirely closed in with newbone. Some

of these trepanning operations removed a quantity of bone

over an area large enough fora human hand to pass through.

A group of these operated skulls are shown in Fig. 75. The

owner ofthe one on the lower row, left, probably died

following the operation, as there is no evidence ofrepair. The

others show good healing, which in some is very extensive.

A study of these trephinedskulls reveals that 62 per cent

lived for months or years. In Fig. 75 (lower right), is seen a



skull whichshows a large operation. A part of the surgical

procedure was to place a plate of gold over theopening in

the skull for protection. One of these is shown in the upper

half of Fig. 76. Below isshown the healed scar after removal

of the gold plate.

FIG. 75. Trephined skulls of the ancient peoples of Peru.Their

war weapons were designed to produce skull fractures.
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Their surgeons trephined the skulls, thus removing

thedepressed area. The large percentage of operated

skullsshowing extensive healing indicates a large

percentage livedfor months and years afterwards. Their

surgical flesh cuttingknives were made of copper and

bronze, the bone cutting ofmounted crystals. They used

cocoa leaves (cocaine) as asedative as the natives do today.



FIG. 76. These ancient surgeons placed a gold plate over

theskull opening beneath the scalp to protect the brain.

Above,two views are shown of a skull with a gold plate in

positionand below the same skull with the gold plate

removed. Notethat the skull opening is nearly healed in. To

the right belowan extensive operation is shown.

The skill of the surgeons in amputations is illustrated by the

pottery reproductions of amputatedparts. One of these, for

example, shows a man with an amputated foot holding the

stump of his legwith one hand while putting on a sock over

the end of the stump with the other hand. The technic

ofamputation is shown in pottery form in Fig. 77. A serious

disease of the foot is suggested, requiringamputation of the

leg, high up. Note how the thigh bone was cut so as to

provide a fleshcoveredstump. Below in Fig. 77 is shown a

healed oblique fracture with good adaptation.
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FIG. 77. The skill of the ancient surgeons in plastic and

bonesurgery is illustrated in the pottery jar above. In order

toprovide flesh for a pad over the amputated bone stump

theflesh is cut lower than the bone by pushing the flesh up

at thetime the bone is cut. In the lower view good healing is

shownof a difficult oblique fracture.

When the Spaniards arrived to carry forward the conquest of

Peru they found the entire coastalarea and upper plateaus

under the control of a culture organized under the Inca

rulers. Prior to thedomination of that culture, which had its

origin in the high plateau country, several other cultures

haddeveloped along the coast in succeeding eras of

domination. In northern Peru the Chimus developed agreat



culture that extended over a long period of time. Their

capital city was at Chan Chan, inlandfrom the present

coastal port of Saliverry and near Trujillo. This city is

estimated to have contained amillion people. The argument

is sometimes presented that at the time these ancient

cultures lived thecoastal areas were not arid desert but well

supplied with rain. That this was not so is clearlyevidenced

by the fact that the walls were built of stucco made by

mixing water with the availablesand and rubble either in

continuous molds or in blocks that were built into the fort.

Since theseblocks were only sun-dried they had very little

resistance to rain. In this rainless desert land they

havecontinued to stand through many centuries, many of

them probably through several thousand years.There has

been a vast change in the walls of the ruined city of Chan

Chan within a decade and a half.

In 1925 this district was visited by a heavy downpour of rain

which apparently exceeded anyprecipitation, not only

through historic times, but for many centuries preceding.

Temples, courtyards
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and military defenses which were in splendid preservation

before that downpour were reduced to amere semblance of

their former structure. Clearly these great cities and their

defenses could not havebeen built of this material in the

period when downpours were even occasional, let alone

frequent.

It was, of course, the wealth of the ancient cultures that

spurred on the conquistadors. It is verydifficult to estimate

the per capita quantity of gold available in those early

cultures. That gold andsilver were abundant is evidenced by

the extensive use that was made of these metals for

covering thewalls of rooms and decorating public buildings

with massive plates, sometimes entirely encircling abuilding

and the walls of its various rooms. A considerable quantity of

gold and silver has been takenfrom the burial mounds. One

burial mound is reported to have yielded between six and

seven milliondollars worth of gold. So great has been the



activity of the grave robbers that the PeruvianGovernment

has placed a ban on this enterprise though for a period it

was allowed on condition that astated percentage was given

to the Government.

One of the principal characteristics of the Chimu culture of

the coastal area of northern Peru isshown in the type of

pottery they produced. All articles were realistic in design.

The pots showhunting scenes, fishing and domestic scenes,

as illustrated above. They were very skillful inreproducing

features in nearly natural size. Many thousands of these

portrait jars have been takenfrom the mounds of this

district. The local museum in the vicinity of Chan Chan,

under the skillfuldirection of Mr. Larco Herrera at Chicly an

was reported to contain over twenty thousand jars

andspecimens taken from the mounds.

To the south of the domain of the Chimu culture, a very

strong culture was built up with verydifferent characteristics

known as the Naska. While many of their habits of life,

including theirmethods of providing food, were similar to

those of the Chimu culture, they were unique in thedesigns

of their pottery, which were characterized by being

allegorical. They used elaborate colordesigns and fantastic

patterns. Very little is known as yet of the meaning of much

that they have left.While sundials of ancient design and

build have been found in many parts of Peru, it is not known

towhat extent they developed a knowledge of astronomy.

The pilot of the plane that flew us from Limato Arequipa took

us over some very strange architectural designs of

geometrical patterns which hehad discovered and which he

suggested had not been reported upon nor interpreted. I

photographedsome of these from the air. The straight lines

constituting the sides of some of the geometric figuresare

over a thousand feet long and reveal a precision of the

angles and a straightness of the groundstructures which



indicate the use of competent engineering equipment and a

high knowledge ofsurveying.

One of the principal purposes of my trip to Peru was to study

the effect of the Humboldt Current,with its supply of human

food, on the ancient cultures which were buried along the

coast. In otherparts of the world, where Nature had provided

the sea with an abundance of sea life which was

beingutilized by native races, I found quite routinely

excellent physical development with typical broad,well-

developed facial forms and dental arches with normal

contours. In each of these groups, thepeople have

reproduced quite closely the racial type in practically all

members of the group. I haveemphasized with illustrations

this fact in connection with the Melanesians and Polynesians

on eightarchipelagos of the Pacific Ocean, the Malay races

on the islands north of Australia, the Aboriginesof Australia

along the east coast; also the Gaelics in the Outer Hebrides,

and the Eskimos of Alaska.
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The activity of grave robbers in the ancient burial mounds

has left skeletons strewn helter skelterwhere many of them

have been weathering, probably for years. While many of

these had apparentlybeen deliberately smashed, large

numbers were intact, and in a good state of preservation.

Some ofthe ancient cemeteries apparently extended over

areas covering a square mile; and as far as the eyecould see

the white bleaching bones, particularly the skulls, dotted the

landscape. Since there wereseveral distinct cultures, I

endeavored to make a cross section study of a number of

these burialgrounds in order that a fair average of

specimens might be obtained. The skulls were handled by



me,personally, and large numbers of them were

photographed. As I have mentioned, it was the

ancientcustom when making the burials to inter objects that

were of special interest to the individuals,including the

implements with which he had worked. Fishermen's skulls

are shown in Fig. 78 withtheir nets. It will be noted that all

these arches are broad and wide, that the third molars are

wellformed and almost always well developed, and in good

masticating position. Notwithstanding thelong period of

interment the fabrics buried with these people were often in

a remarkably good state ofpreservation. Even the hair was

well preserved. A characteristic of the method of preparation

forburial involved placing over the teeth a preparation that

was held in position by a strip of cloth whichcemented the

teeth quite firmly to this strip with the result that when the

mummy cases were tornopen the removal of this bandage

removed the straight rooted teeth, and therefore large

numbers ofthe skulls that were bleaching on the sandy

wastes were without the straight rooted teeth. Of

course,these would readily tumble out at the slightest jar,

after the mummified tissues had decomposed fromexposure.

The teeth lost in this way would include practically all of the

upper and lower incisors,some of the bicuspids and third

molars.



FIG. 78. The two skulls in the upper photograph

apparentlybelonged to fishermen of the Chimu culture as

evidenced bythe flattened back of the head. Note the

splendidly formeddental arches. In an examination of one

thousand two hundredand seventy-six skulls in succession I

did not find one withthe typical deformities of our moderns.

Since our study was primarily concerned with the shape of

the dental arches and facial form, thesecharacteristics could

be studied and recorded with the straight rooted teeth

removed. Fortunately,there are some excellent collections of

skulls in museums in Peru, with the skulls in position

wherethey can be readily studied for the shape of the dental

arches. When we have in mind that from 25 to75 per cent of

individuals in various communities in the United States have



a distinct irregularity inthe development of the dental

arches and facial form, the cause and significance of which

constitutesone of the important problems of this study, the

striking contrast found in these Peruvian skulls willbe seen

to constitute a challenge for our modern civilizations. In a

study of 1,276 skulls of theseancient Peruvians, I did not

find a single skull with significant deformity of the dental

arches.

Since these investigations have apparently established the

fact that this problem is related directlyto nutrition, and

chiefly to nutrition in the formative period, and, as we shall

see, to a very early partof the formative period, we have

here evidence of a system of living that is very closely in

accordwith Nature's fundamental laws of reproduction.

Several studies have been made dealing with theincidence

of dental caries or tooth decay among these ancient

cultures. The author of "Bird Islands ofPeru" (l) states that in

his examination of fifty mummies in succession he found

only four with a toothwith dental caries. This again is in

striking contrast to our modernized communities in which

from 95to 100 per cent of all the members of a community

group suffer from dental caries. I have shown inconnection

with the Indians of the western coast of Canada that in six

highly modernizedcommunities where the Indians were

using white man's foods, 40 per cent of all the teeth had

beenattacked by dental caries. A similar high percentage

was found in the Indians now living in Florida.The ancient

burials in southern Florida revealed apparent, complete

immunity. These were pre-Columbian burials.

The skill of the primitive cultures of Peru in engineering as

evidenced by the irrigation systems hasalways been a

subject of amazement to modern engineers. I visited in a

valley fifteen miles from theSanta River an ancient aqueduct

which was said to be a hundred miles long. Our guide



informed methat he had walked in it for thirty-five miles.

With its even grades, overflows and auxiliary channelsfor

distribution, its adaptation to the area to be watered, and

the skill with which it was cut throughrock shoulders and its

retaining walls built, it constitutes a monument to

engineering ability. Modemengineers have estimated that

this aqueduct could deliver sixty million cubic feet of water

a day. InFig. 79 will be seen a section where it has been

carried through a rock cutting and beyond will beseen a

retaining wall used to carry the flume along the sheer face of

a rock. The modern inhabitantsof this community have

carried away this retaining wall for use in the foundations of

their huts.Below, in Fig. 79, will be seen a district of many

hundreds of acres, possibly a thousand, where thefields are

laid out just as they were left hundreds of years ago when

the primitive people were drivenfrom this habitat. All this

valley needs is water.
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FIG. 79. The ancient civilizations of Peru had

skilledengineers. In the upper view is seen one of the

ancientaqueducts still intact for thirty-five miles which

modernscientists estimate was capable of delivering sixty

millioncubic feet of water per day. They had no hardened

tools orblasting powder, yet they cut this channel through

bouldersand rocks. Below is seen a valley covering

thousands of acresonce made fertile by irrigation but now an

arid desert.

In order to reach the burial places it was necessary to drive

many hundreds of miles over the ariddesert inland from the

coast. We were exceedingly fortunate in having as our

interpreter and guideDr. Albert Giesecke, who for fourteen

years was the Chancellor of Cuzco University. With

hisexcellent knowledge of the country and its languages,

with the credentials which gave us entry to thesecluded

places, together with the kindness and helpfulness of the

Peruvian Government officials inalmost all localities, we were

able to obtain much valuable information. In an estimate of

this culturenot only their arts, but their scientific skill should

be included.

Since the primary object of this quest was to learn of the

efficiency of these primitive people in theart of living in

harmony with Nature's laws and their methods for

accomplishing this, it was desirableto find, if possible, some



living descendants of these people to gain from them the

information thathad been handed down. We were told that

there were a few villages in an isolated section of the coastin

northern Peru where the inhabitants claimed descent from

the ancient Chimu cultures of that area.This group was

characterized by a flattening of the skull at the back which

classified them as short
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heads and is readily identified. We were very fortunate in

having the assistance of CommanderDaniel Matto of the

Peruvian Army. He was able to utilize the police facilities for

locating typical oldresidents who could tell us much of the

story of their race and its recent history as it had been

handeddown by word of mouth. In Fig. 80 will be seen one of

these nonagenarians. He told us of incidentsthat had been

related to him by his great-greatgrandfather and by the old

people of that area, of thecoming of Pizarro four hundred

years ago. The height of this man can be judged as he is

seenstanding beside Mrs. Price, who is five feet three. His

head is shown both front and side view,revealing the

flattened surface at the back. An ancient skull with typical

flattening is also shown.Fortunately these people are living

very closely in accordance with the customs of their

ancestors.They are fisherfolk, with a hardihood and skill that

is in striking contrast with the lethargy of themodernized

groups. Their fine physical development, the breadth of their

dental arches and theregularity of their facial features are in

striking contrast to the characteristics noted among

individualsin the modernized colonies. In Fig. 81 will be seen

typical members of these colonies.



FIG. 80. The ancient Chimus flattened the back of the

head,as shown in the lower left, by placing the infant on a

board. Adescendant of the Chimus is shown in the upper left

with Mrs.Price, and in front and side views at the right. Note

that theback of his head is similarly flattened.
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FIG. 81. Some descendants of the ancient Chimu culture

arestill living in a few fishing villages in the north of Peru.

Theylive, as did their ancestors, largely on the sea food.

Typicalfaces of this native stock are shown in this

photograph. Notethe breadth of the dental arches and full

development of the

facial bones.

The skill with which these men manage their fishing boats is

inspiring. Even though the surf wasrolling in great combers

they did not hesitate to go out in either their small crafts

carrying oneindividual or in their large sailboats carrying a

dozen men. The abundance of the fish in this district

isdemonstrated by the large catch that each succeeding

boat brought to shore.



At the time the Spanish Conquistadors arrived in Peru one of

the most unique of the ancientcultures held sway over both

the mountain plateaus and the coastal plains from Santiago

of Chilenorthward to Quito, Equador, a distance of about

1200 miles. This culture took its name from theruling

emperors called Incas. The capital of their, great kingdom

was Cuzco, a city located betweenthe East and West

Cordillera Ranges of the Andes. These parallel ranges are

from fifty to twohundred miles apart. Between them is

situated a great plateau ranging from 10,000 to 13,000

feetabove the sea. The mountain ranges are snow-capped

and include in Peru alone fifty peaks that areover 18,000

feet in altitude, ranging up to 22,185 feet in Mount

Huascaran. Only Mount Aconcaguain Chile is higher. It is

23,075 feet—the highest mountain in the Americas. The air

drift is acrossSouth America from east to west, carrying vast

quantities of water received by evaporation from the
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Atlantic Ocean. This moisture is precipitated rapidly when

the clouds are forced into the chill of thehigher Andes. In the

rainy season the great plateau area is frequently well

watered, though not insufficient quantity to meet the needs

of agriculture for much of the territory. In the past

theprecipitation has been supplemented by vast irrigation

projects using the water from the meltingsnows. It is

estimated that the population ruled over by the reigning

Incas at the time of the coming ofthe Spaniards reached five

millions.

It is probable that few, if any, of the ancient or modern

cultures of the world have ever attained amore highly

perfected organization of society than had this Inca culture.



The ruling Inca was abenevolent despot, and according to

history unique in that he practiced most diligently all of the

lawshe promulgated for his people. There was no poverty,

want or crime. Every man, woman and childwas specifically

provided with all necessities. The entire amount of tillable

land was divided so thatevery man, woman and child had

his assigned parcel. Everyone worked as assigned by the

properofficial. While it is not appropriate here to go into

details, it is important that we have a bird's eyeview of this

great culture for which I will quote a paragraph from Agnes

Rothery’s "South America,The West Coast and The East." (2)

The people who erected this temple lived in order and

health, under the most successfulcommunism the world has

ever seen. Their land was divided into three portions—one

portionfor the Inca, one for the Sun, and one for the people,

with seventy square meters for every boyand thirty-five for

every girl. The live stock and implements were similarly

apportioned andthe land was ploughed, planted, and the

crops gathered in strict rotation. First the fields of theSun

were cultivated, and then the land of the aged, the sick,

widows, and orphans was tended;then the lands of the

people, neighbors assisting one another; and last of all the

lands of theInca, with songs of praise and joy, because this

was the service of their King. To every livingsoul was given

his tasks, according to his physical and mental capacities.

He was preventedfrom overwork, prohibited from idleness,

cared for in illness and old age. Children were takenby the

Government when they were five and trained to the

profession where they were mostneeded. There was no

hunger, no crime in the whole empire.

The Inca held his kingly office over the docile, industrious,

and contented mass not onlythrough his royal blood, but

through his wisdom and kindness in caring for and guiding

hissubjects, his bravery in war, and his statesmanship at



home. Although he set an example to hissubjects by

following every law which he promulgated (astonishing idea

to our modernlawmakers!), he lived, as became his rank, in

luxury. In his garden were rows of corn mouldedfrom pure

gold with leaves of pure silver, and a tassel of spun silver, as

fine as silk, moving inthe air. Llamas and alpacas, life-sized

and cunningly fashioned from the same metal, stoodupon

his lawns, as they did in the courts of the Temple of the Sun.

Cuzco, the capital, is reported to have housed about two

hundred thousand people at the time of theSpanish

Conquest. It is situated on a branch of the Urabamba River

in a beautiful valley surroundedby fertile mountain sides

and towering snow-capped pinnacles. The Urabamba River

drains a largearea of the plateau lying to the south of Cuzco

and has cut a magnificent gorge through the southernrange

of the Andes where it passes from the plateau to the eastern

watershed and thence to theAmazon. A little to the south of

Cuzco the eastern and the western ranges of mountains

approach andcombine in a cluster of magnificent pinnacles

and intervening valleys and gorges, that are to beequalled

by no mountain scenery in the world. Today, almost all travel

from the Andean Plateau
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north of this region, as well as from all areas along the coast,

must proceed to the coast, thence downthe coast by boat to

the port of Mollendo which is often dangerous or impossible

of approach becauseof the heavy seas. The journey is made

by train up through Arequipa and over the western

CordilleraRange of the Andes into the plateau country and

from there northward to Cuzco. So great is thisnatural barrier

that the detour requires many days, and the crossing of



several divides ranging fromfourteen to sixteen thousand

feet above the sea. This was not necessary for the Incas who

had builtroads and suspension bridges through these

mountains from Cuzco to all parts of the great empire. Itis in

this mountain vastness that the Inca rulers had constructed

their most superb fortresses. Whilethe early Spanish

conquerors of the country knew that the nobility had great

defenses to which theymight retreat, the location of the

fortresses was not known. Their greatest fortress was

discovered andexcavated by Professor C. W. Bingham of

Yale, under the auspices of Yale University and theAmerican

Museum of Natural History. This fortress and retreat is now

world famous as MacchuPiccu, and probably represents the

highest development of engineering, ancient and in some

respectsmodern, on the American continent.

We are particularly concerned with the type of men that

were capable of such great achievement,since they were

required to carry forward their great undertakings without

the use of iron or thewheel. While the great Inca culture

dominated the Sierras and the coast for several centuries

prior tothe coming of the Spanish, and while they had their

seat of government and vast agriculturalenterprises in the

high Sierras, it is of special interest that many of the most

magnificent monumentsremaining today in stone were not

constructed by the Inca culture, but by the Tauhuanocan

culturewhich preceded the Inca. The Incas were a part of the

Quechu linguistic stock, while theTauhuanocans were a part

of the Aymara linguistic stock. The Incas had their capital in

the highplateau country about the center of Peru. The earlier

Tauhuanocan culture centered in southern Perunear Lake

Titicaca where their most magnificent structures are to be

found today. One of the largestsingle stones to be moved

and put into the building of a great temple in the history of

the world is tobe found near Lake Titicaca. According to

engineers, there is no quarry known in an easily



reachedlocality where such a stone could be quarried. It is

conjectured that it was brought two hundred milesover

mountainous country. It is important to note that many

magnificent structures, evidentlybelonging to this ancient

Tauhaunocan culture, are found distributed through the

Andean Plateaufrom Bolivia to Equador. Their masonry was

characterized by the fitting together of large stonesfaced so

perfectly that in many of the walls it was difficult to find a

crevice which had enough spaceto allow the passage of the

point of my pen knife, notwithstanding that these stones

were many-sidedwith some of them fifteen to twenty feet in

length. In Figure 82 above will be seen a section of wallof

the great fortress Sacsahuaman overlooking Cuzco. Modem

engineers seem unable to provide asatisfactory answer as to

how these people were able to cut these stones with the

limited facilitiesavailable, nor is it explained how they were

able to transport and hoist some of their

enormousmonoliths. The walls and fortress of Macchu Piccu,

as well as the residences and temples, were builtof white

granite which apparently was taken from quarries in the

bank of the river Urabamba, twothousand feet below the

fortress. Without modern hoisting machinery, how did they

raise thosemammoth stones? In Fig. 82 below is shown a

typical section of wall. One stone shown has twelvefaces and

twelve angles, all fitting accurately its boundary stones. It is

as though the stones wereplastic and pressed into a mould.
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FIG. 82. The primitive peoples of the Andean Sierra

builtwonderful fortresses and temples of cut stones which

areassembled without mortar and cut to interlock. The

centralstone, above, is estimated to weigh one hundred and

fortythousand pounds. Below the largest stone has twelve

facesand twelve angles.

The country is rugged. Over it passes the highest standard-

gage railroad in the world,—about16,000 feet above sea

level. The banks of this river are protected for long distances

by ancient stoneretaining walls. The native Indians live and

herd their flocks of llamas and alpacas up near the snowline,

largely between 15,000 and 18,000 feet. The Incas and their

descendants now occupying thehigh Sierras in the Andes

have been thrifty agriculturists. They turn the soil with a

very narrow, long,slender bladed spade which they force

into the ground, and with which they pry the ground up

inchunks. They then break up the chunks. These spades



were originally made of copper which theymined

themselves. Cuzco is the archeological capital of South

America, but its glory is in the ancientfortresses and

temples, rather than in the modern structures. As one passes

through the streets, he willnote that in many instances the

foundations and parts of the walls of many of the modern

Spanishcathedrals and public buildings are of old Inca

construction, of fine stone work surmounted by cheaprubble

work and mortar superstructure. Whereas the original Cuzco

had running water and anexcellent sanitation system,

modern Cuzco has deplorable sanitary conditions. The

following isquoted from the West Coast Leader, published in

Lima, dated July 20, 1937: "Of a total 3,600 housesin the

city of Cuzco 900 are without water or drainage; 2,400 are

without light (windows) and 1,080completely lack any

sanitary systems. It is not surprising, therefore, that in some

years the death rate
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exceeds the birth rate.

We are particularly concerned in studying these people to

know the sources of their great capacityfor developing art,

engineering, government and social organization. Can such

a magnificent culturebe brought about unless founded on a

superb physical development resulting from purely

biologicforces?

Earthquakes are very frequent in the Andes. We experienced

several while in Peru. One of theseopened up a cave in the

mountainside in the Urabamba Valley near which we were

making studies.The cave had just been explored and a

number of ancient burials found. I was able to examine



anumber of skulls from this cave which apparently

represented a pre-Spanish period. The date of theburials

could not be determined. The skulls were interpreted as

belonging to an early Indian period.In Fig. 83 may be seen

two typical skulls. Note the broad sweep of the dental arches

and freedomfrom tooth decay. The third molars (wisdom

teeth) are well developed and in normal position

formastication. These are typical of the entire group found in

this burial place. It is very evident thatthese individuals

were provided with an adequate nutrition throughout the

formative and growthperiods, as well as during their adult

life. This is significant because of the limited variety of

foodseasily obtainable for the people in the high plateau

country of the Andes.

FIG. 83. Typical skulls of High Sierra Indians from a

recentlyopened burial cave. Note the breadth of the dental

archesprovided by excellent development of the bones of

the head.

The ancient Peruvians of both the coastal area and high

plateau country had developed superbphysical bodies in

each of the several cultures. This development had been

brought about in spite ofthe bad conditions prevailing with



arid desert land extending from the coast to the mountains,

and inspite of the severe climate of the high Sierras. The

people utilized the wide variety of animal life fromthe sea in

conjunction with the excellent plant foods grown in the river

basins with the aid ofirrigation. Over twenty of our common

plants had their origin in ancient Peru. In the high

Sierras,their animal foods were largely limited to the llama,

alpaca and wild animals. Each household,
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however, maintained a colony of guinea pigs. Owing to the

difficulty of boiling in the high altitudes,they found it

necessary to roast their cereals and meats. Their vegetable

foods included potatoes,which were preserved in powder

form by freezing and drying and pulverizing. Corn and

severalvarieties of beans and quinua were their principal

cereals. The latter is a small seed of very highnutritive value.
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Chapter 14

ISOLATED AND MODERNIZED PERUVIAN INDIANS

In ORDER to understand the living descendants of the

ancient residents of the high Andes it is

essential that we know their environment. Their climate is

cold at night the year around. While duringthe winter the

snow is deep in the high mountains, there is very little on

the plateau, since Peru is nearthe equator extending from 5

to 16 degrees south latitude. The sunshine is bright and

warm even inwinter. Consequently they have pasturage for

their animals the year around.

The only native domesticated animals of the Andean Plateau

are the llama and the alpaca. Both ofthese belong to the

camel species, as does the vicuna. The llama is the Indians'

beast of burden in theAndes. Only the males are used. The

animals are very docile and respond with gentleness

whentreated with kindness. One continually marvels at the

ease with which the Indian guides his loadedcaravan with

soft words or motions, never with harshness. The llama has

many unique features as abeast of burden. It forages as it

moves along and consequently must be driven very slowly.

Eachanimal will carry a burden not exceeding a hundred

pounds, and if more is placed on its back it willimmediately

lie down until the extra burden is removed. The llama has

broad doubletoed feet like thecamel which make it very



sure-footed. It requires no shoeing and exceedingly little

care. It can thrive,however, only in the high altitudes. The

wool of the llama is coarse and is used for heavy,

roughgarments. The alpaca is a little smaller than the llama

and produces a very heavy wool of fine quality.Accustomed

as this animal is to the severe cold and the high altitudes, as

well as to the rain and sun,
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its fleece is both durable and warm. It is used extensively

throughout the world for suits for aviators.The native colors

vary from white to bluish tints and from light to very dark

browns. It accordinglyprovides very stable colors for

weaving directly into ponchos and native apparel. The

vicuna is amuch smaller animal than either the llama or

alpaca. It has one of the most highly prized coats of

furproduced anywhere in the world. This animal has never

been domesticated; vast herds have livedwild on the high

slopes of the Andes mountains. The demand for vicuna fur

became so great that amillion and a half of these animals

were slain in one year to obtain their fur pelts. The result is

thatthe Peruvian Government has now completely forbidden

their destruction. The garments of the rulingclass of the

Incas were made of the vicuna wool.

One of the important objectives of my trip to Peru was to

find and study, if possible, somedescendants of these

Andean stocks. Fortunately, large numbers of the Aymara

linguistic stock, thedescendants of the Tauhuanocan culture,

are still residing in southern Peru and Bolivia where theyare

said to retain the essentials of their ancient methods of

living. They constitute the principal nativepopulations in the

vicinity of Lake Titicaca and the high mountain plateaus of



southern Peru andnorthern Bolivia. I have always

encountered difficulty in persuading the native peoples to

allowthemselves to be photographed in their primitive

costumes. They are usually willing to bephotographed

provided one will wait for them to put on some modern

garment.

I am reminded of an experience on one of the South Sea

Islands where there was need for roads,but no money with

which to build them. Laws were passed by the chiefs that

anyone approaching ahighway in native garb where he

might be seen by a foreigner was subject to arrest and to

payment ofa fine which had to be worked out as labor in

building roads. Of course, on that island no one wouldallow

himself to be photographed without some modern clothing.

One boy presented himself wearinga single garment, a

man's full dress vest, which had evidently reached the

island in a missionarybarrel.

The hats in the pictures in Fig. 84 are of native design and

manufacture. They are made of fur andare like our modern

derbies in construction.
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FIG. 84. Descendants of the Tauhuanocans who were

themost famous ancient workers in stone. They live in the

highSierras of southern Peru and northern Bolivia. They

belong tothe Aymara linguistic division. They make fur felt

hats andare skilled agriculturists.

It is important to note the roundness of the features of the

Aymaras, the wide development of thenostrils for air intake

and the breadth of the dental arches. Many of them had

been transported severalhundreds of miles to a coffee

plantation because of their adeptness and skill in sorting

imperfectcoffee beans from the run. As I watched them I

found it difficult to move my eyes fast enough tofollow their

fingers and pick out from the moving run the undesired or

imperfectly formed kernels.This revealed a superb

development of coordination. The wisdom of these Aymaras

is discussed inChapter 21.



I was very anxious to study the Incas in different parts of the

high Andes, particularly some of theoriginal type in the

vicinity of Cuzco, their ancient capital. Throughout the

Andean Plateau, theIndians from the higher elevations bring

down their wares on market days to exchange with

Indiansfrom other localities, as well as to meet and visit with

their friends. They are very industrious and oneseldom sees

a woman, either shepherding the stock or carrying a burden,

who is not busily engaged inspinning wool. While their wool

is obtained in part from sheep that have been imported, a

great dealof it is obtained from the alpacas which, like the

llamas, are raised in the high altitudes where theIndians

always prefer to live. I was fortunate in making contact with

several groups of Indians in high

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (184

de 316)06/07/2006 7:50:08

altitudes through the kindness of the prefects. A group of

Indians from the high mountains of theUrabamba Valley

near Cuzco is shown in Fig. 85. An examination of this group

of twenty-fiverevealed the fact that not one tooth had been

attacked by dental caries and that, at all ages, the

teethnormally due were present.



FIG. 85. The Quichua Indians living in the high Andes

aredescendants of the Incas. They live at high elevations, up

to18,000 feet, where they raise herds of llamas and alpacas.

They weave their own garments and have great

physicalendurance. They can carry over 200 pounds all day

at highaltitudes in the manner shown at the lower right.

In Fig. 85, lower right, may be seen a typical Indian of the

Andes carrying a heavy load. TheIndians of this region are

able to carry all day two hundred to three hundred pounds,

and to do thisday after day. At several of the ports, these

mountain Indians have been brought down to the coast

toload and unload coffee and freight from the ships. Their

strength is phenomenal.

In approaching the study of the descendants of the Inca

culture, it is important to keep in mind alittle of their history



and persecution under the Spanish rule. To this day they are

bitter against thewhite man for the treachery that has been

meted out to them on many occasions. Their leader

wasseized under treachery. The agreement to free him, if the

designated rooms were filled with gold ashigh as a man

could reach, was broken and their chief killed after the gold

was obtained. It is
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recorded that some six million of them died in the mines

under forced labor and poor foods under thelash of their

Spanish oppressors. In many places they still keep

themselves aloof by staying in thehigh mountains of the

Andes with their flocks of llamas and alpacas. They come

down only fortrading. As in the past, they still weave their

own garments. Indeed, they provide practically all oftheir

necessities from the local environment. Their capacity for

enduring cold is wonderful. They cansleep comfortably

through the freezing nights with their ponchos wrapped

about their heads and withtheir legs and feet bare. They

wear two types of head cover, one inside the other. Several

individualsare seen in Fig. 85. Many of them have faces that

show strong character and personality.

The women of this district wear felt hats which can be

turned up or down according to the weather.Fine examples

of weaving were worn by the women.

In Fig. 86 will be seen two young men who had just come

down from the high mountains to agovernment school. The

one in the lower photograph is still wearing his native



costume. The one inthe upper has discarded his native

costume for white man's trousers. Note the fine

development of hischest, the splendid facial development

and fine teeth and dental arches. It is important to keep

inmind that these people are living in a rarified atmosphere

and that, because of the high altitude, theyneed greater

lung capacity and stronger hearts than do the people living

at sea level. The ratio ofoxygen content is reduced about

half at 10,000 feet.

FIG. 86. The chest development, of necessity, must

havelarge lung capacity for living in the rare atmosphere of

the
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high Andes. The boy shown above has a

magnificentphysique, including facial and dental arch



development.

Below is seen the typical clothing worn up among the snows.

Even in frosty weather they are bare below the knees.

The broad dental arches of these Indians are shown in Fig.

87. Note the extensive wear of the teethat the upper left.

Much of the food is eaten cold and dry as parched corn and

beans. Such rough foodsas these wear the teeth down.

FIG. 87. The superb facial and dental arch development

ofthese high Andean Indians is shown above. The man at

theupper left was said to be very old yet he climbs the

mountainsup into the snows herding the llamas and alpacas.

The teethhave a very high state of perfection. Long and

vigorous usehas worn the teeth of the old people.



Market days which usually occur on Sunday present an

interesting scene. The Indians travel longdistances with

their wares for exchange. They have no currency and

exchanges are made bybargaining.

Where these Indians have become modernized, the new

generation shows typical changes in facialand dental arch

form as reported for the other groups. There is also a marked

character reaction which
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will be discussed in detail in Chapter 19. In Fig. 88 are

shown four typical modification patterns dueto the influence

of modernization after the foods of the white man have

displaced the native dietary.



FIG. 88. The modernization of the Sierra Indians through

theintroduction of foods of modern commerce has produced

asad wreckage in physique and often character. The boy at

theupper left is a mouth breather because his nostrils are

toosmall to carry sufficient air. The girl at the upper right has

abadly underdeveloped chin and pinched nostrils. Both

boysbelow have badly narrowed arches with crowding teeth.

An important item in the life of the Andean Indians is the

satisfaction they get from chewing cocoaleaves from which

is made our modern cocaine. In order to extract the alkaloid

they chew with theseleaves the ash produced by the

burning of a particular plant. This drug is chewed as

tobacco, onelarge quid will last for several hours. Practically

every Indian carries in a little pouch a quantity ofthese

leaves in dried form. The effect of this drug is to increase

their capacity for endurance. It makesthem unconscious of

hunger and fatigue. Through our interpreter we frequently

asked them regardingthe comfort or nourishment they

obtained from the leaves and were told that they often

preferredthese leaves to food when they were on a journey

and carrying heavy loads. I was informed that theycan

increase the quantity of the drug used to a point at which

they are quite unconcious of pain andable to endure injuries

without suffering, and operations without discomfort. Since

packets of theseleaves were found in the burials near the

coast, it is clear that the drugs were used throughout Peru

inearly times. It is also of interest that several of the skulls

taken from the cave in the high Andes, were
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found with trephine operations in the skulls similar to those

found in the burials along the coast.



The physical perfection and development of the present and

past Andean population has beenaccomplished in spite of

the difficulty of building and maintaining good bodily

structure at the highaltitude where dairy products have not

been and are not at present a large part of the

nutritionalprogram. In this regard the ancient and

contemporary peoples of the Andes differ radically from

thepresent and past groups of people who live in the high

valleys of Switzerland and Tibet where milk isplentiful. The

cow, sheep, horse and pig have been imported into the high

Andean countries duringthe last four hundred years since

the Spanish Conquests, but they have not acclimatized

easily. Theearlier cultures were of course, dependent upon

the llama, alpaca, wild deer, birds and guinea pig foranimal

foods. While there have been vast burial mounds built and

preserved in the coastal regionswhere the absence of rain

and the dry sand have added materially to their

preservation, the rainyseasons have established very

different conditions for skeletal preservation in the high

altitudes.Nevertheless, a large number of skeletons in good

state of preservation have been recovered.

The high Andean plateau extends throughout the length of

Peru between the mountain chains. Thepresent Indian stock

was studied in four different places in the high plateau

country, the farthest northbeing Huaras. In this area we were

materially assisted by the governor of the province who

verykindly sent messengers and brought down Indian

families from high altitudes to the policeheadquarters at

Huaras. This place is at an elevation of about 11,000 feet.

We had an opportunity tostudy also many who had come

from the higher altitudes to the markets to sell their wares.

Huaraslies in a fertile valley that has been in contact with

modern civilization for many decades. Thisvicinity,

therefore, provided a wide range in classes of people, from

Indians who are isolated to thosewho are living in highly



modernized groups. In addition to the opportunity for

studying the olderpeople there were opportunities for

studying adolescents in the two high schools, one for girls

andone for boys. Some were pure-bloods who had been

highly isolated in their formative and childhoodperiods. The

mixed-bloods had been considerably modernized. There

were some whites. I was toldby the prefect and others who

were well informed that there was quite a distinct difference

betweenthe Indians who were living in the high northern

Cordillera, the western Andean range called theBlack

Mountains, and those living in the eastern range or White

Mountains. The latter werephysically much better built and

were least modernized. Typical low immunity to caries and

changesin facial and dental arch form were found in these

modernized groups.

Another important area in which the native Indians were

studied was Chiclayo. This district isunique in large part

because of the influence of the modern civilization at Lima

with which it isconnected by the railroad. The native market

here is very large and occupies about a mile of the

mainstreet of the town, through which no traffic except

pedestrian traffic can pass while the market is insession. The

town has been under the influence of the Spanish since the

time of the Conquest. It hasmany colonial buildings and a

large cathedral. It has not, however, accommodations for the

influx oftourists who come out of curiosity for the purchase

of Indian wares. With the aid of the prefect, eventhough no

public accommodations were available, we were made very

comfortable in the soldiers'barracks. As the Indians came

down from the mountains to display and sell their wares,

they werebrought to us at the barracks. Since this district

has been in quite intimate contact with the nutrition ofthe

modernized capital, we found here many individuals

showing typical degeneration of the teethand dental arches.
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The adaptation of racial characteristics to the environment

in which they have developed is verystrikingly illustrated in

the Indian cultures of the Amazon jungle district. We were

very fortunate inbeing able to make studies of some groups

living at present as did their ancestors through

countlesscenturies in the Amazon basin. We were greatly

pleased and impressed with the splendid physiquesand fine

personalities of many of the individuals of the groups.

The abundance of rain, the fertility of the soil and the warm

climate make plant growth mostluxuriant on the eastern

slopes of the Andes. It is of interest that in passing from the

capital, Lima,across the desert stretch between the ocean

and the mountains and then up the wall of the Andes to

analtitude of sixteen thousand feet and then down to the

plateau at about twelve thousand feet and upagain over the

eastern range and down into the Amazon basin, one has

passed through the tropics,temperate zone and sub-arctic

zones with varieties of plant life corresponding to each. A

distance of afew hundred yards will often divide the limits of

particular birds and flowers. When one reaches thefoothills

of the Andes on the eastern side, he is in a region of rushing

streams teeming with fish, aregion of tropical fruits and

vegetables. It is in this setting that some of the finest

Indians we haveseen were enjoying life in its fullness. The

type of shelter is very simple, indeed, consisting as it doesof

a framework covered with banana and palm leaves. We were

privileged to meet by specialarrangement about thirty of

this tribe who had been brought from some distance by the

officials of thePerene Colony, owned and operated by the

Peruvian Corporation. In Fig. 89 will be seen the chiefand

one of the noble women of his retinue. They understood that



they would have their pictures takenand came dressed in

royal regalia. Typical countenances are seen in Figs. 90 and

91. These peoplehave very kind faces with broad dental

arches, and a high sense of humor. They decorated their

facesespecially for their photograph. In the entire group

associated with this chief I did not find a singletooth that

had been attacked by dental caries. The fine dental arches

are illustrated in Figs. 90 and 91.Many of these young men

had really noble countenances, such as would rate them as

leaders inmodern science and culture.

FIG. 89. Jungle Indians from the Amazon. This is the chief ofa

tribe who came prepared to have their pictures taken in

theirtribal regalia. Note the splendid features of both and

the noble
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carriage of the woman.



FIG. 90. The facial and dental arch development of the

jungleIndians was superb and the teeth were excellent and

free fromdental caries. Note the complete development of

the dentalarches and nostrils.
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FIG. 91. The excellence of skeletal development of the

jungleIndians as expressed in the faces and dental arches,

isillustrated in these views. Their foods were selected from

theanimal life of the streams and the bush together with

native

plants.

In another tribe, however, of the same racial stock, efforts to

modernize had been in operation forsome time by a mission.

The food of this latter group had been distinctly affected by

their contactwith the modern group. By reducing the animal

foods, the change in physical efficiency, andappearance of

tooth decay, is most marked. In Fig. 92 above will be seen

typical cases of rampanttooth decay with extensive loss of

the teeth. In Fig. 92 below are shown two of the first

generationfollowing the adoption of the modernized type of



diet in this group. Note the narrowing of the faceswith

crowding of the teeth. Note the deformed dental arches.
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FIG. 92. At the point of contact of these jungle Indians

withmodernization where it included a change from their

nativediet tooth decay became rampant as shown. A marked

changein facial form occurred accompanied by crowding of

the teethin the new generation.

The native foods of these Amazon Jungle Indians included

the liberal use of fish which are veryabundant in both the



Amazon and its branches, particularly in the foothill

streams; animal life fromthe forest and thickets; bird life,

including many water fowl and their eggs; plants and fruits.

They usevery large quantities of yucca which is a starchy

root quite similar to our potato in chemical content.This is

not the yucca of North America.

The Peruvian Indians, in the highlands and in the eastern

watershed of the Andes, and also in theAmazon Basin, have

built superb bodies with high immunity to dental caries and

with splendidlydeveloped facial and dental arch forms while

living on the native foods in accordance with

theiraccumulated wisdom. Whenever they have adopted the

foods of modern civilization and havedisplaced their own

nutrition, dental caries has been found to be wide-spread;

and in the succeedinggenerations following the adoption of

modern foods, a change in facial and dental arch forms

hasdeveloped. The modernized foods which displaced their

native foods were the typical white man'sdietary of refined-

flour products, sugar, sweetened foods, canned goods, and

polished rice.
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Chapter 15

CHARACTERISTICS OF PRIMITIVE ANDMODERNIZED

DIETARIES

IF PRIMITIVE races have been more efficient than

modernized groups in the matter of preventing

degenerative processes, physical, mental and moral, it is

only because they have been more efficientin complying

with Nature's laws. We have two procedures that we can use

for evaluating theirprograms: first, the interpretation of their

data in terms of our modern knowledge; and second,

theclinical application of their procedures to our modern

social problems. Specifically, since the greatersuccess of the

primitives in meeting Nature's laws has been based



primarily on dietary procedures, itbecomes desirable first, to

evaluatetheir dietary programs on the basis of known

biologicrequirements for comparison with the foods of our

modern civilization; and second, to test theirprimitive

nutritional programs by applying their equivalents to our

modern families.

The advance in our knowledge of body-building and body-

repairing materials from a biochemicalstandpoint makes it

possible even with our limited knowledge of organic

catalysts, to drawcomparisons between the primitive and

modernized dietaries. If we use the generally

acceptedminimal and optimal quantities of the various

minerals and vitamins required, as indicated bySherman, (l)

we shall have at once a yardstick for evaluating the

primitive dietaries.

Of the eighteen elements of which the human body is

composed, all of which are presumablyessential, several are

needed in very small quantities. A few are required in liberal

quantities. Thenormal adult needs to receive from the foods

eaten one-half to one gram of calcium or lime per day.Few

people receive more than one-half of the minerals present in

the food. The requirements ofphosphorus are approximately

twice this amount. Of iron we need from one-seventh to one-

third of agram per day. Smaller amounts than these are

required of several other elements. In order to utilizethese

minerals, and to build and maintain the functions of various

organs, definite quantities ofvarious organic catalysts which

act as activating substances are needed. These include the

known andunknown vitamins.

Unlike some experimental animals human beings have not

the ability to create some specialchemical substances (not

elements) such as vitamins within their bodies. Several

animals have thiscapacity. For example, scurvy, which is due



to a lack of vitamin C, cannot be produced readily in

ratsbecause rats can manufacture vitamin C. Similarly,

rickets cannot be produced easily in guinea pigs,
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because they can synthesize vitamin D. The absence of

vitamin D and adequate minerals producesrickets in young

human beings. Neither rickets nor scurvy can be produced

readily in dogs because ofthe dogs' capacity to synthesize

both vitamins C and D. We are not so fortunate. Similarly,

theabsence of vitamin B (Bi) produces in birds and man

severe nervous system reactions, such as beri-beri. These

symptoms are often less pronounced, or quite different, in

other animals.

From our knowledge of the dietaries used by the various

primitive racial stocks we can calculatethe approximate

amounts of the minerals and vitamins provided by those

dietaries, for comparisonwith the amounts provided by

modernized foods. Our problem is simplified by the fact that

the foodof the white man in various parts of the world being

built from a few fundamental food factors, hascertain quite

constant characteristics. Hence the displacing diets are

similar for the severalmodernized groups herewith

considered.

As a further approach to our problem, it is important to keep

in mind that, in general, the wildanimal life has largely

escaped many of the degenerative processes which affect

modern whitepeoples. We ascribe this to animal instinct in

the matter of food selection. It is possible that man haslost

through disuse some of the normal faculty for consciously

recognizing body requirements. Inother words, the only



hunger of which we now are conscious is a hunger for

energy to keep us warmand to supply power. In general, we

stop eating when an adequate amount of energy has

beenprovided, whether or not the body building and

repairing materials have been included in the food.The heat

and energy factor in our foods is measured in calories. In

planning an adequate diet, aproper ratio between body

building and energy units must be maintained. It is

important to keep inmind that while the amount of body-

building and repairing material required is similar for

differentindividuals of the same age and weight, it is

markedly different for two individuals, one of whom

isleading a sedentary, and the other, an active life. Similarly,

there is a great difference between theamount of body-

building and repairing material required by a growing child

or an expectant motherand an average adult.

There are certain characteristics of the various dietaries of

the primitive races, which areuniversally present when that

dietary program is associated with a high immunity to

disease andfreedom from deformities. In general, these are

the foods that provide adequate sources of body-building

and body-repairing material. The use by primitives, of foods

relatively low in calories hasresulted in forcing them to eat

large quantities of these foods, in order to provide the heat

and energyrequirements of the body. The primitives have

obtained, often with great difficulty, foods that arescarce but

rich in certain elements. In these rare foods were elements

which the body requires insmall quantities, including

minerals such as iodine, copper, manganese and special

vitamins. Inconnection with the vitamins it should be kept in

mind that our knowledge of these unique organiccatalysts is

limited. The medical profession and the public at large think

of vitamin D as consisting ofjust one chemical factor,

whereas, investigations are revealing continually new and

additional factors.A recent review (2) describes in



considerable detail eight distinct factors in vitamin D and

refers toinformation indicating that there may be at least

twelve. Clearly, it is not possible to undertake toprovide an

adequate nutrition simply by reinforcing the diet with a few

synthetic products which areknown to represent certain of

these nutritional factors. By the mass of the people at large,

as well asby members of the medical profession, activated

ergosterol is considered to include all that isnecessary to

supply the vitamin D group of activators to human nutrition.
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The various dietary programs of primitive races which

appear to be successful in controlling dentalcaries and

deformities may be divided into three groups based upon

the sources from which theyderive the minerals and fat-

soluble activators. I do not use the term vitamins exclusively

because asyet little is known about the whole group of

organic catalysts, although we have considerableknowledge

of the limited number which are designated by the first half

dozen letters of the alphabet.Most lay people and members

of the medical and dental professions assume that the six or

eightvitamins constitute practically all that are needed in an

adequate nutrition. These organic activatorscan be divided

into two main groups, water-soluble and fat-soluble. An

essential characteristic of thesuccessful dietary programs of

primitive races has been found to relate to a liberal source of

the fat-soluble activator group.

When we discuss the successful dietary programs of the

various groups from the standpoint of theirability to control

tooth decay and prevent deformity we find that for the

people in the high andisolated Alpine valleys their nutrition

is dependent largely on entire rye bread and dairy products



withmeat about once a week and various vegetables, fresh

in the summer season and stored for the winterseason. An

analysis in my laboratory of the dairy products obtained

from the Loetschental Valley inSwitzerland through a series

of years has shown the vitamin content to be much higher

than theaverage throughout the world for similar foods

during the same seasons. The milk in these highvalleys is

produced from green pasturage and stored green hay of

exceptionally high chlorophyllcontent. The milk and the rye

bread provided minerals abundantly.

The diet of the people in the Outer Hebrides which proved

adequate for maintaining a highimmunity to dental caries

and preventing deformity consisted chiefly of oat products

and sea foodsincluding the wide variety of fish available

there. This diet included generally no dairy products

sincethe pasture was not adequate for maintaining cattle.

Oat grain was the only cereal that could bematured

satisfactorily in that climate. Some green foods were

available in the summer and somevegetables were grown

and stored for winter. This diet, which included a liberal

supply of fish,included also the use of livers of fish. One

important fish dish was baked cod's head that had

beenstuffed with oat meal and chopped cods’ livers. This

was an important inclusion in the diets of thegrowing

children. The oats and fish, including livers, provided

minerals and vitamins adequate for anexcellent racial stock

with high immunity to tooth decay.

For the Eskimos of Alaska the native diet consisted of a

liberal use of organs and other specialtissues of the large

animal life of the sea, as well as of fish. The latter were dried

in large quantities inthe summer and stored for winter use.

The fish were also eaten frozen. Seal oil was used freely as

anadjunct to this diet and seal meat was specially prized

and was usually available. Caribou meat wassometimes



available. The organs were used. Their fruits were limited

largely to a few berriesincluding cranberries, available in the

summer and stored for winter use. Several plant foods

weregathered in the summer and stored in fat or frozen for

winter use. A ground nut that was gathered bythe Tundra

mice and stored in caches was used by the Eskimos as a

vegetable. Stems of certain watergrasses, water plants and

bulbs were occasionally used. The bulk of their diet,

however, was fish andlarge animal life of the sea from which

they selected certain organs and tissues with great care

andwisdom. These included the inner layer of skin of one of

the whale species, which has recently beenshown to be very

rich in vitamin C. Fish eggs were dried in season. They were

used liberally as foodfor the growing children and were

recognized as important for growth and reproduction.

Thissuccessful nutrition provided ample amounts of fat-

soluble activators and minerals from sea animal
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life.

For the Indians living inside the Rocky Mountain Range in

the far North of Canada, the successfulnutrition for nine

months of the year was largely limited to wild game, chiefly

moose and caribou.During the summer months the Indians

were able to use growing plants. During the winter some

usewas made of bark and buds of trees. I found the Indians

putting great emphasis upon the eating of theorgans of the

animals, including the wall of parts of the digestive tract.

Much of the muscle meat ofthe animals was fed to the dogs.

It is important that skeletons are rarely found where large

gameanimals have been slaughtered by the Indians of the

North. The skeletal remains are found as piles offinely



broken bone chips or splinters that have been cracked up to

obtain as much as possible of themarrow and nutritive

qualities of the bones. These Indians obtain their fat-soluble

vitamins and alsomost of their minerals from the organs of

the animals. An important part of the nutrition of thechildren

consisted in various preparations of bone marrow, both as a

substitute for milk and as aspecial dietary ration.

In the various archipelagos of the South Pacific and in the

islands north of Australia, the nativesdepended greatly on

shell fish and various scale fish from adjacent seas. These

were eaten with anassortment of plant roots and fruits, raw

and cooked. Taro was an important factor in the nutrition

ofmost of these groups. It is the root of a species of lily

similar to "elephant ears" used for gardendecorations in

America because of its large leaves. In several of the islands

the tender young leavesof this plant were eaten with

coconut cream baked in the leaf of the tia plant. In the

Hawaiian groupof islands the taro plant is cooked and dried

and pounded into powder and then mixed with water

andallowed to ferment for twenty-four hours, more or less, in

accordance with the stiffness of the productdesired. This is

called poi. Its use in this form was comparable in efficiency

with its use on otherarchipelagos as a boiled root served

much as we use potatoes. For these South Sea Islanders fat-

soluble vitamins and many of the minerals were supplied by

the shell-fish and other animal life fromthe sea.

The native tribes in eastern and central Africa, used large

quantities of sweet potatoes, beans, andsome cereals.

Where they were living sufficiently near fresh water streams

and lakes, large quantitiesof fish were eaten. Goats or cattle

or both were domesticated by many tribes. Other tribes used

wildanimal life quite liberally. Some very unique and special

sources of vitamins were used by some ofthese tribes. For

example, in certain seasons of the year great swarms of a



large winged insectdevelop in Lake Victoria and other lakes.

These often accumulated on the shores to a depth of

manyinches. They were gathered, dried and preserved to be

used in puddings which are highly prized bythe natives and

are well spoken of by the missionaries. Another insect source

of vitamins usedfrequently by the natives is the ant which is

collected from great ant hills that in many districts growto

heights of ten feet or more. In the mating season the ants

develop wings and come out of the anthills in great

quantities and go into the air for the mating process. These

expeditions are frequentlymade during or following a rain.

The natives have developed procedures for inducing these

ants tocome out by covering over the opening with bushes

to give the effect of clouds and then pounding onthe ground

to give an imitation of rain. We were told by the missionaries

that one of the greatluxuries was an ant pie but

unfortunately they were not able to supply us with this

delicacy. Parts ofAfrica like many other districts are often

plagued by vast swarms of locusts. These are gathered

inlarge quantities, to be cooked for immediate use or dried

and ground into a flour for later use. Theyprovide a rich

source of minerals and vitamins. The natives of Africa used

the cereals maize, beans,
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linga linga, millet, and Kaffir com, cooked or roasted. Most of

these were ground just before cooking.

Among the Aborigines of Australia we found that those

living near the sea were using animal lifefrom that source

liberally, together with the native plants and animals of the

land. They have notcultivated the land plants during their

primitive life. In the interior, they use freely the wild



animallife, particularly wallaby, kangaroo, small animals and

rodents. All of the edible parts, including thewalls of the

viscera and internal organs are eaten.

The native Maori in New Zealand, used large quantities of

foods from the sea, wherever these wereavailable. Even in

the inland food depots, mutton birds were still available in

large quantities. Thesebirds were captured just before they

left the nests. They developed in the rockeries about the

coast,chiefly on the extreme southern coast of the South

Island. At this stage, the flesh is very tender andvery fat

from the gorging that has been provided by their parent.

The value of this food for thetreatment of tuberculosis was

being heralded quite widely in both Australia and New

Zealand. In theprimitive state of the islands large quantities

of land birds were available and because of the fertilityof the

soil and favorable climate, vegetables and fruits grew

abundantly in the wild. Large quantitiesof fern root were

used. Where groups of the Maori race were found isolated

sufficiently from contactwith modern civilization and its

foods to be dependent largely on the native foods, they

selected withprecision certain shell-fish because of their

unique nutritive value.

A splendid illustration of the primitive Maori instinct or

wisdom regarding the value of sea foodswas shown in an

experience we had while making examinations in a native

school on the east coastof the North Islands. I was impressed

with the fact that the children in the school gave very

littleevidence of having active dental caries. I asked the

teacher what the children brought from theirhomes to eat at

their midday lunch, since most of them had to come too

great a distance to return atnoon. I was told that they

brought no lunch but that when school was dismissed at

noon the childrenrushed for the beach where, while part of

the group prepared bonfires, the others stripped and



divedinto the sea, and brought up a large species of lobster.

The lobsters were promptly roasted on thecoals and

devoured with great relish. Other sea foods are pictured in

Fig. 74.

The native diet of the tribes living in the islands north of

Australia consisted of liberal quantities ofsea foods. These

were eaten with a variety of plant roots and greens, together

with fruits which grewabundantly in that favorable climate.

Few places in the world have so favorable a quantity of food

forsea-animal life as these waters which provide the richest

pearl fisheries in the world. This is evidenceof the enormous

quantity of shell-fish that develop there. Here, as off the east

coast of Australia, areto be found some of the largest shell-

fish of the world. It was a common occurrence to see

theseshells being used by natives for such purposes as

water storage and for bath tubs of a sizeapproximately that

of a wash tub. Australia and New Zealand are near enough

to the Antarctic ice capto have their shores bathed with

currents coming from the ice fields, currents which abound

in foodfor sea animals. The great barrier reef off the east

coast of Australia extends north to within a fewleagues of

New Guinea. Murray Island is near the north end of this

barrier. The fish in the water attimes form such a dense mass

that they can be scooped into the boats directly from the

sea.

Fishermen wading out in the surf and throwing their spears

into the schools of fish usually impale oneor several.
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The incidence of tooth decay on this island was less than

one per cent of all of the teeth examined.Another important



sea food in these waters was dugong, referred to as sea cow

in northern waters.This animal is very highly prized but is

becoming scarce. We found its meat very much like lamb.

Itlives on the vegetation of the sea floor in shallow water. As

we flew over the bays of EasternAustralia going northward in

search of colonies of native Aborigines, we could see these

sea animalspasturing in the clear water among the ocean

plants.

During these investigations of primitive races, I have been

impressed with the superior quality ofthe human stock

developed by Nature wherever a liberal source of sea foods

existed. These zones ofabundant marine life were largely in

the wake of the ocean currents drifting from the ice fields of

thepoles. The Humboldt Current is probably the most liberal

carrier of marine life of any of the oceancurrents. It leaves

the ice field of the Antarctic and bathes the west coast of

South America from itssouthern tip nearly to the equator,

where the coast line changes direction and the Humboldt

Current isdeflected out into the ocean. It meets here a warm

current coming down from the coast of CentralAmerica,

Panama and Columbia. If the superb physiques that Nature

has established among theMaori of New Zealand, the Malays

of the Islands north of Australia, the Gaelics of the

OuterHebrides and the natives on several of the

archipelagos of the Pacific, owe their superior

physicaldevelopment to sea foods, we should expect to find

that the tribes which have had contact with thegreat

Humboldt Current food would also have superb physiques.

Unfortunately, very little has beenknown of the ancient

cultures that have developed along the coast of Chile and

Peru. It has beenreported that of all the Indian tribes of

South America, those in Patagonia were the most

stalwart.While the west coast of Peru is bathed by the

Humboldt Current with its nearly inexhaustible supplyof

human nutrition, the lands bordering that shore are among



the most desolate deserts of the world.The zone between

the Andes Mountains and the coast for approximately a

thousand miles is utterlybarren, consisting of moving sand

dunes and jagged promontories. Practically the only break in

thiswaterless, treeless desert is to be found in the few

ribbons of water that trickle down from the meltingsnows of

the Andes Coastal Range. This coast has no rainy seasons.

Any vegetation grown, now or inthe past thousands of years,

has had to be watered from the limited supply afforded by

these riverswhich seem so insignificant when compared with

the vastness of the territory. These river bottomscontain the

alluvial deposits from the Andes and are very rich when

watered. It has been only bymeans of gigantic engineering

undertakings that the water from these rivers has been

carried throughgreat irrigation ditches, sometimes fifty to a

hundred miles long for the purpose of making it possibleto

utilize these river bottom lands for agriculture.

In many of the primitive tribes living by the sea we found

emphasis on the value of fish eggs and onsome animal forms

for insuring a high physical development of growing

children, particularly ofgirls, and a high perfection of

offspring through a reinforcement of the mother's nutrition.

It is alsoimportant to note that in several of the primitive

tribes studied there has been a consciousness that notonly

the mother should have special nutrition, but also the father.

In this group very great value wasplaced upon a product

obtained from a sea form known locally as the angelote or

angel fish, which inclassification is between a skate and a

shark. The young of the angelota are born alive, ready for

freeswimming and capable of foraging for themselves

immediately at birth. Twenty to thirty young areborn in one

litter. The eggs of the female before fertilization are about

one inch in diameter, slightlyoval but nearly spherical. They

are used as food by all, but the special food product for men

is a pairof glands obtained from the male. These glands



weigh up to a pound each, when they are dried. Theyhave a

recognized value among the natives for treating cases of

tuberculosis, especially for
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controlling lung hemorrhages. The sea foods were used in

conjunction with the land plants and fruitsraised by means

of irrigation in the river valleys. Together these foods

provided adequate nutritionfor maintaining high physical

excellence.

In Chapter 131 have discussed the probable order of these

ancient cultures and the possible extentof their duration.

Very little is known of their origin. Evidence has recently

been discovered inPanama indicating that both the wealth

and the culture of Peru were carried northward by

maritimeconquerors and that the cultures of Central

America, including the Maya culture may have had

theirorigins in these ancient cultures of Peru.

While the coastal area of Peru saw the development of many

magnificent cultures through pastages, the highlands of

Peru also have left much evidence of superior attainments

and wisdom. Thetwo great Indian linguistic groups of the

Andean highlands of today are the Aymara of Southern

Peruand Bolivia and the Quichus of central and northern

Peru. The Aymara are credited with being thedescendants of

the Tauhuanocan culture which preceded the Incan culture

in the highlands. TheQuichu are credited with being the

descendants of the Incan culture which had its zenith just

prior tothe coming of the Spaniards. In Chapter 141 have

shown photographs of these racial stocks as theyare found

today in the Andean Sierras. It may be possible that in



former times the vast mountainranges provided large herds

of grazing wild animals of the deer family. Because of the

vastness of thepopulation and the extent to which all

available land surfaces were utilized for agriculture, it does

notseem possible that wild animal life could have been an

adequate source of nutrition. The members ofthe camel

family, the llamas, alpacas, and vicunas were utilized for

food. Of these the first two wereused to considerable extent

as they are today. When it is recognized that in the Sierra

the availablewater is largely that provided to the streams

from the melting snows and from rains in the rainyseason, it

will be realized that these sources of fresh water could not

provide the liberal quantity ofiodine essential for human

growth and development. It was, accordingly, a matter of

great interest todiscover that these Indians used regularly

dried fish eggs from the sea. Commerce in these driedfoods

is carried on today as it no doubt has been for centuries.

When I inquired of them why theyused this material they

explained that it was necessary to maintain the fertility of

their women. I wasinformed also that every exchange depot

and market carried these dried fish eggs so that they

werealways available. Another sea product of very great

importance, and one which was universallyavailable was

dried kelp. Upon inquiry I learned that the Indians used it so

that they would not get"big necks" like the whites. The kelp

provided a very rich source of iodine as well as of

copper,which is very important to them in the utilization of

iron for building an exceptionally efficientquality of blood for

carrying oxygen liberally at those high altitudes. An

important part of theirdietary consists today as in the past of

potatoes which are gathered and frozen, dried and

powdered,and preserved in the powdered form. This powder

is used in soups with llama meat and otherproducts. Since

the vitamin D group of activators is absent from nearly all

plant products but must besynthesized in animal bodies

from the plant foods, where it is largely stored in organs, an



adequatesource had to be provided. The Indians of the

highlands of Peru maintained colonies of guinea pigswhich

were used in their stews. The ancient burials also show that

the guinea pig was a commonsource of food since

mummified bodies of this animal were found. This is

significant since of all theanimals that are used for

experimental work the guinea pig is probably the most

efficient insynthesizing vitamin D from plant foods. They are

very hardy. They live on a great variety of greenplant foods

and twigs and are very prolific. They apparently played a

very important part in thephysical excellence of the ancient

cultures.
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It is unfortunate that as the white man has come into

contact with the primitives in various parts ofthe world he

has failed to appreciate the accumulated wisdom of the

primitive racial stocks. Muchvaluable wisdom has been lost

by this means. I have referred to the skill of the Indians in

preventingscurvy and to the many drugs that we use which

the white man has learned of from the primitives.

In this connection the Indians of British Columbia, who have

been so efficient in preventingscurvy, have a plant product

for the prevention and cure of diabetes. This has recently

become knownto the white man through the experience of a

patient who was brought into the hospital at PrinceRupert,

British Columbia, as reported in the Canadian Medical

Journal, July 1938. Prince Rupert isnear the boundary

between British Columbia and Alaska on the coast. The

patient came to thathospital for an operation and suddenly

showed signs of diabetes, which required treatment with

largedoses of insulin. Dr. Richard Geddes Large asked him



regarding the history of his affection and whathe had been

taking. He was told that for several years he had been using

an Indian preparation whichwas a hot water infusion of a

root of devil's-club which is a spiny, prickly shrub. This

medicine wasin common use by the British Columbia

Indians. The material was obtained and used in this

hospitalfor the treatment of diabetes and was found to be

quite as efficient as insulin and had the greatadvantage that

it would be taken by mouth whereas the insulin which is

destroyed in the stomach bythe process of digestion must

be injected. They could see very little difference in the

efficiency of thispreparation whether taken internally or

used hypodermically. This promises to be a great boon to

alarge group of individuals suffering from diabetes. It is also

probable that its use will prevent thedevelopment of

diabetes and since the Indians used it for other affections it

may also become a veryimportant adjunct in modern

preventive medicine.

One of the sources that I have found to be helpful in

studying primitive races is an investigation ofknapsacks. I

have asked for the privilege of seeing what is carried in their

knapsacks. I found driedfish eggs and dried kelp in the

knapsacks in the high Andes. It is also of interest that

among thisgroup in the Andes, among those in central

Africa, and among the Aborigines of Australia, eachknapsack

contained a ball of clay, a little of which was dissolved in

water. Into this they dipped theirmorsels of food while

eating. Their explanation was to prevent "sick stomach."

This is the medicinethat is used by the native in these

countries for combating dysentery and food infections. It is

thetreatment that was given me when I developed

dysentery infection in central Africa while makingstudies

there. The English doctor in Nairobi whom I called in said he

would give me the nativetreatment of a suspension of clay. It

proved very effective. An illustration of the way in



whichmodern science is siowiy adopting practices that have

been long in use among primitive races, is tobe found in the

recent extensive use that is made of clay (kaolin) in our

modern medicine. This isillustrated in the following: (3)

In the course of an expedition to Lake Titicaca, South

America, financed by the Percy SladeTrustees in which one

of us (H.P.M.) took part, an interesting observation was made

in regardto the diet of the Quetchus Indians on the

Capachica Peninsula near Puno. These people arealmost

certainly descendants of the Incas and at the present time

live very primitively. Theyexist largely on a vegetable diet of

which potatoes form an important part. Immediately,

beforebeing eaten, the potatoes are dipped into an aqueous

suspension of clay, a procedure which issaid to prevent

"souring of the stomach."
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We have examined this clay and found it to consist of kaolin

containing a trace of organicmaterial, possibly coumarin,

and presumably a decomposition product of the grass

fromunderneath which the clay is dug. The local name for

the clay is Chacco, and the Indiansdistinguish between good

and bad qualities. This dietetic procedure is universal

among theIndians of the Puno district, and is probably of

very ancient origin.

Such a practice by a primitive people would appear rather

remarkable in view of thecomparatively recent introduction

of kaolin into modern medicine as a protective agent for

thegastric and intestinal mucosa and as a remedy for

bacterial infections of the gut.



It is of interest that both the British and American

Pharmacopeias have added kaolin to their listduring the last

two decades.

The Indians of the past buried, with their dead, foods to

carry them on their journey. From anexamination of these

one learns that in many respects the Indians living in the

high Sierras are livingtoday very much as their ancestors did

during past centuries. Items of importance now and in the

pastare parched corn and parched beans which are nibbled

as the people walk along carrying their heavyburdens. Today

these are the only foods eaten on many long journeys. We

found the parched beanspleasant to taste and very

satisfying when we were hungry.

The Indians of the Amazon Basin have had a history very

different from either those of the highSierras of the Andes or

those of the coastal region. The fact that vast areas of the

Amazon Basin havenot only never been surveyed, but never

even penetrated, indicates the nature of the isolation of

thesegroups. Very little progress has been made in the effort

to conquer or modernize these Indians. A fewexplorers have

made expeditions into parts of the interior and have

reported the characteristics of theplant and animal life, as

well as of the native races. Our sole contact was with the

tribe which came tothe coffee plantation to assist in the

gathering and the harvest of the coffee beans. In Chapter 14

Ihave described these people in considerable detail. Since

the Amazon Basin has vast quantities ofrain as well as

abundant streams from the eastern watershed of the Andes,

the tribes live largely intropical jungles where there is an

abundance of water. They are expert, accordingly, in the use

ofriver crafts and in fishing for the various types of marine

life. Unlike the Indians of the high Andes orof the coast

regions they are not agriculturists. They live on wild native

foods almost entirely. Theyare expert with the blow gun,



with the bow and arrow and in snaring with both nets and

loops. Theyuse very large quantities of a tuber root called

yucca which has many qualities similar to the roots ofthe

edible variety of the lily family. This plant is boiled and

eaten much as are potatoes. They use alsolarge quantities of

fish from the streams, birds and small animals of the land,

together with the nativefruits including bananas. Their

dietary provides a very liberal supply of minerals and

vitaminstogether with an adequate quantity of

carbohydrates, fats and proteins.

In evaluating the nutritive value of the dietary programs of

primitive races and our modernizedcultures, it is important

that we have a yardstick adequately adjusted to make

computation in terms ofspecific body needs for building

good bodies and maintaining them in good health. The

advance inmodern chemistry has gone far toward making

this possible.

The problem of estimating the mineral and activator

contents, in other words the body-building andrepairing

qualities of the displacing foods used by the various

primitive races, is similar in many
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respects to estimating these qualities in the foods used in

our modern white civilizations, except thatmodern

commerce has transported usually only the foods that will

keep well. These include chieflywhite flour, sugar, polished

rice, vegetable fats and canned goods.

Very important data for typical American dietaries are now

available provided by the Bureau ofHome Economics, United



States Department of Agriculture, and also by the Bureau of

LaborStatistics, United States Department of Labor. These

surveys provide a basis of estimating thenutrition of various

income groups both with regard to the type of foods

selected in our Americancommunities and the quantities of

each type used, together with the chemical content of these

foodsexpressed quantitatively. Those who wish to have

detailed reports are referred to the bulletins of theabove

departments. In my clinical studies of the mineral

constituents of individuals, affected withdental caries and

other disturbances of physical deficiency, I find a wide range

of variation in thecalcium, phosphorus and fat-soluble

activator content of the dietaries used, although in general

thecalorie content is adequate. This latter factor is

controlled by appetite. These computations reveal thatthe

individuals studied have a calcium intake ranging from 0.3

to 0.5 grams; and a phosphorus intakeof from 0.3 to 0.6

grams. The minimum adult requirements as provided by

such an authority asSherman, whose figures are used by the

United States Department of Labor, are for the average

adult0.68 of a gram of calcium and 1.32 grams of

phosphorus per day. It can be seen readily that theamounts

given above are far short of the minimum even if individuals

absorbed from the foods all ofthe minerals present. A

question arises at this point as to the efficiency of the

human body inremoving all of the minerals from the

ingested foods. Extensive laboratory determinations

haveshown that most people cannot absorb more than half

of the calcium and phosphorus from the foodseaten. The

amounts utilized depend directly on the presence of other

substances, particularly fat-soluble vitamins. It is at this

point probably that the greatest breakdown in our modern

diet takesplace, namely, in the ingestion and utilization of

adequate amounts of the special activatingsubstances,

including the vitamins needed for rendering the minerals in

the food available to thehuman system. A recent report by



the Council on Loods of the American Medical (4)

Associationmakes this comment on spinach:

Spinach may be regarded as a rich source of vitamin A and

as a contributor of vitamin C,iron and roughage to the diet.

It is therefore a valuable food. (But) the iron is not well

utilizedby infants . . . (and) the feeding of spinach is of no

value during early infancy as a source ofcalcium.

Even though calcium is present in spinach children cannot

utilize it. Data have been publishedshowing that children

absorb very little of the calcium or phosphorus in spinach

before six years ofage. Adult individuals vary in the

efficiency with which they absorb minerals and other

chemicalsessential for mineral utilization. It is possible to

starve for minerals that are abundant in the foodseaten

because they cannot be utilized without an adequate

quantity of the fat-soluble activators.
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FIG. 93. This figure shows the rapid healing of a

fracturedfemur of a boy four and onehalf years of age

suffering fromconvulsions due to malnutrition. His fracture

occurred whenhe fell in a convulsion. There was no healing

in sixty days.

After reinforcing his nutrition with butter vitamins the

healingat the right occurred in thirty days. Whole milk

replaced skimmilk and a whole wheat gruel made from

freshly groundwhole wheat replaced white bread.

This is illustrated in the following case. A minister in an

industrial section of our city, during theperiod of severe

depression, telephoned me stating that he had just been

called to baptize a dyingchild. The child was not dead

although almost constantly in convulsions. He thought the

conditionwas probably nutritional and asked if he could

bring the boy to the office immediately. The boy wasbadly

emaciated, had rampant tooth decay, one leg in a cast, a

very bad bronchial cough and was inand out of convulsions



in rapid succession. His convulsions had been getting worse

progressivelyduring the past eight months. His leg had been

fractured two or three months previously whilewalking

across the room when he fell in one of his convulsions. No

healing had occurred. His dietconsisted of white bread and

skimmed milk. For mending the fracture the boy needed

minerals,calcium, phosphorus and magnesium. His

convulsions were due to a low calcium content of theblood.

All of these were in the skimmed milk for the butter-fat

removed in the cream contains nocalcium nor phosphorus,

except traces. The program provided was a change from the

white flourbread to wheat gruel made from freshly ground

wheat and the substitution of whole milk forskimmed milk,

with the addition of about a teaspoonful of a very high

vitamin butter with eachfeeding. He was given this meal

that evening when he returned to his home. He slept all

night withouta convulsion. He was fed the same food five

times the next day and did not have a convulsion.

Heproceeded rapidly to regain his health without recurrence

of his convulsions. In a month the fracture
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was united. Two views of the fracture are shown in Fig. 93,

one before and one after the treatment.

Six weeks after this nutritional program was started the

preacher called at the home to see how theboy was getting

along. His mother stated that the boy was playing about the

doorstep, but they couldnot see him. She called but received

no answer. Presently they spied him where he had climbed

upthe downspout of the house to the second story. On being

scolded by his mother, he ran and jumpedover the garden

fence, thus demonstrating that he was pretty much of a

normal boy. This boy'simperative need, that was not

provided in white bread and skimmed milk, was the

presence of thevitamins and other activators that are in

whole milk but not in skimmed milk, and in whole

wheat,freshly ground, but not in white flour. He was restored

to health by the simple process of havingNature's natural

foods restored to him.



This problem of borrowing from the skeleton in times of

stress may soften the bones so that theywill be badly

distorted. This is frequently seen as bow legs. An illustration

of an extreme condition ofbone softening by this process is

shown in Fig. 94, lower section, which is the skeleton of a

monkeythat was a house pet. It became very fond of sweets

and was fed on white bread, sweetened jams, etc.,as it ate at

the same table with its mistress. Note that the bones

became so soft that the pull of themuscles distorted them

into all sorts of curves. Naturally its body and legs were

seriously distorted. Inthis condition my patient, whom I was

serving professionally, asked me for advice regarding

hermonkey's deformed legs and distorted body. I suggested

an improved nutrition and provided fat-soluble vitamins

consisting of a mixture of a high vitamin butter oil and high

vitamin cod liver oilwith the result that minerals were

deposited on the borders of the vertebrae and joints and on

thesurfaces of the bones as shown in the illustration. This of

course, could not correct the deformity andthe animal was

chloroformed.
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FIG. 94. This boy, age 5, had suffered for two and one-

halfyears from inflammatory rheumatism, arthritis and

heartinvolvement. Upper left shows limit of movement of

neck,left wrist, swollen knees and ankles. The middle upper

viewshows the change in six months after improvement of

hisnutrition, and at right his change in one year. Below is

shownthe grossly demineralized and deformed skeleton of a

petmonkey being fed on sweets and pastries.

The necessity that the foods selected and used shall provide

an adequate quantity of fat-solubleactivators (including the

known fatsoluble vitamins) is so imperative and is so

important inpreventing a part of our modern degeneration

that I shall illustrate its need with another practical case.



A mother asked my assistance in planning the nutritional

program for her boy. She reported that hewas five years of

age and that he had been in bed in hospitals with rheumatic

fever, arthritis and anacute heart involvement most of the

time for the past two and a half years. She had been told

that herboy would not recover, so severe were the

complications. As is so generally the case with

rheumaticfever and endocarditis, this boy was suffering from

severe tooth decay. In this connection the
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American Heart Association has reported that 75 per cent of

heart involvements begin before tenyears of age. My studies

have shown that in about 95 per cent of these cases there is

active toothdecay. The important change that I made in this

boy's dietary program was the removal of the whiteflour

products and in their stead the use of freshly cracked or

ground wheat and oats used with wholemilk to which was

added a small amount of specially high vitamin butter

produced by cows pasturingon green wheat. Small doses of

a high-vitamin, natural cod liver oil were also added. At this

time theboy was so badly crippled with arthritis, in his

swollen knees, wrists, and rigid spine, that he wasbedfast

and cried by the hour. With the improvement in his nutrition

which was the only changemade in his care, his acute pain

rapidly subsided, his appetite greatly improved, he slept

soundly andgained rapidly in weight. In the first view, to the

left, in Fig. 94, the boy is shown sitting on the edgeof the

bed at the end of the first month on this program. His joints

were still badly swollen and hisspine so rigid that he could

not rotate his head farther than shown in the picture. In the

center view heis shown about six months later, and in the

third view, one year later. This occurred six years ago. AsI



write this a letter has been received from the boy's mother.

She reports that he is taller and heavierthan the average,

has a good appetite and sleeps well.

In the newer light regarding the cause of rheumatic fever, or

inflammatory rheumatism (discussedin Chapter 21) there

appear to be three underlying causes: a general lowered

defense against infectionin which the fat-soluble vitamins

play a very important part; minute hemorrhages in joint

tissues aspart of the expression of deficiency of vitamin C, a

scurvy symptom, and a source of infectingbacteria such as

streptococcus. This could be provided by his infected teeth.

These typicalexpressions of modern degeneration could not

occur in most of the primitive races studied because ofthe

high factor of safety in the minerals and vitamins of their

nutrition. It is important to emphasizethe changes that were

made in our modern dietary program to make this boy's

nutrition adequate forrecovery. Sugars and sweets and white

flour products were eliminated as far as possible.

Freshlyground cereals were used for breads and gruels. Bone

marrow was included in stews. Liver and aliberal supply of

whole milk, green vegetables and fruits were provided. In

addition, he was providedwith a butter that was very high in

vitamins having been produced by cows fed on a rapidly

growinggreen grass. The best source for this is a pasturage

of wheat and rye grass. All green grass in a state ofrapid

growth is good, although wheat and rye grass are the best

found. Unless hay is carefully driedso as to retain its

chlorophyll, which is a precursor of vitamin A, the cow

cannot synthesize the fat-soluble vitamins.

These two practical cases illustrate the fundamental

necessity that there shall not only be anadequate quantity

of body-building minerals present, but also that there shall

be an adequate quantityof fat-soluble vitamins. Of course,

water-soluble vitamins are also essential. While I have



reduced thediets of the various primitive races studied to

definite quantities of mineral and calorie content, thesedata

are so voluminous that it will not be appropriate to include

them here. It will be moreinformative to discuss the ratios of

both body-building and repairing material in the several

primitivedietaries, in comparison with the displacing foods

adopted from our modern civilization. The amountof food

eaten by an individual is controlled primarily by the hunger

factor which for our modernizedgroups apparently relates

only to need for heat and energy. The dietaries adopted

have all been builton the basis of the heat and energy

requirements of the body for the groups living in the

severaldistricts and under their modes of life. These have

been calculated for the principal foods eaten by thevarious

groups. The figures will be published in detail in a more

technical report. There are twosimple ways in which these

comparisons can be made. One is in terms of normal body

requirements;
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and the other in terms of the ratio between the mineral and

the vitamin content of the native foods andthe displacing

foods. If we use as a basis the ability of individuals to

remove half of the mineralspresent even though their bodies

need more than this, we will be more generous than the

averageindividual's capacity will justify. This will require that

we double the amount, as specified forminimum body use by

the United States Department of Labor, Bureau of Labor

Statistics, in theirBulletin R 409, that is, for calcium 0.68

grams; for phosphorus 1.32 grams; for iron 0.015 grams.

Thefigures that will be used, therefore, are for twice the

above amounts: 1.36 grams of calcium; 2.64grams of

phosphorus; 0.030 grams of iron.



Few people who have not been in contact with experimental

data on metabolism can appreciatehow little of the minerals

in the food are retained in the body by large numbers of

individuals who arein need of these very chemicals. We have

seen that infants cannot absorb calcium from spinach. If

weare to provide nutrition that will include an adequate

excess as a factor of safety for overloads, andfor such

periods as those of rapid growth (for children), pregnancy,

lactation and sickness, we mustprovide the excess to the

extent of about twice the requirements of normal adults. It

will therefore, benecessary for an adequate nutrition to

contain approximately four times the minimum

requirements ofthe average adult if all stress periods are to

be passed safely.

It is of interest that the diets of the primitive groups which

have shown a very high immunity todental caries and

freedom from other degenerative processes have all

provided a nutrition containingat least four times these

minimum requirements; whereas the displacing nutrition of

commerce,consisting largely of white-flour products, sugar,

polished rice, jams, canned goods, and vegetablefats have

invariably failed to provide even the minimum requirements.

In other words the foods of thenative Eskimos contained 5.4

times as much calcium as the displacing foods of the white

man, fivetimes as much phosphorus, 1.5 times as much iron,

7.9 times as much magnesium, 1.8 times as muchcopper,

49.0 times as much iodine, and at least ten times that

number of fat-soluble vitamins. For theIndians of the far

North of Canada, the native foods provided 5.8 times as

much calcium, 5.8 times asmuch phosphorus, 2.7 times as

much iron, 4.3 times as much magnesium, 1.5 times as

much copper,8.8 times as much iodine, and at least a ten

fold increase in fat-soluble activators. For brevity, we

willapply the figures to calcium, phosphorus, magnesium,

iron and fat-soluble activators in order. Theratio in the Swiss



native diets to that in the displacing diet was for calcium,

3.7 fold; for phosphorus,2.2 fold; for magnesium, 2.5 fold;

for iron, 3.1 fold; and for the fat-soluble activators, at least

tenfold. For the Gaelics in the Outer Hebrides, the native

foods provided 2.1 times as much calcium, 2.3times as much

phosphorus, 1.3 times as much magnesium, and 1.0 times

as much iron; and the fat-soluble activators were increased

at least ten fold. For the Aborigines of Australia, living along

theeastern coast where they have access to sea foods the

ratio of minerals in the native diet to those inthe displacing

modernized foods was, for calcium, 4.6 fold; for phosphorus,

6.2 fold; for magnesium,17 fold; and for iron 50.6 fold; while

for the fatsoluble activators, it was at least ten fold. The

nativediet of the New Zealand Maori provided an increase in

the native foods over the displacing foods ofthe modernized

whites of 6.2 fold for calcium, 6.9 fold for phosphorus, 23.4

fold for magnesium,

58.3 fold for iron; and the fatsoluble activators were

increased at least ten fold. The native diet of theMelanesians

provided similarly an increase over the provision made in

the modernized foods whichdisplaced them of 5.7 fold for

calcium, 6.4 fold for phosphorus, 26.4 fold for magnesium,

and 22.4fold for iron; while the fat-soluble activators were

increased at least ten fold. The Polynesiansprovided through

their native diet for an increase in provision over that of the

displacing importeddiets, of 5.6 fold for calcium, 7.2 fold for

phosphorus, 28.5 fold for magnesium, 18.6 fold for iron;
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and the fat-soluble activators were increased at least ten

fold. The coastal Indians of Peru providedthrough their

native primitive diets for an increase in provision over that



of the displacing modernizeddiet of 6.6 fold for calcium, 5.5

fold for phosphorus, 13.6 fold for magnesium, 5.1 fold for

iron; andan excess of ten fold was provided for fat-soluble

vitamins. For the Indians of the Andean Mountainsof Peru,

the native foods provided an increase over the provision of

the displacing modern foods of Sfold for calcium, 5.5 fold for

phosphorus, 13.3 fold for magnesium, 29.3 fold for iron; and

an excessof at least ten fold was provided for fat-soluble

vitamins. For the cattle tribes in the interior of Africa,the

primitive foods provided an increase over the provision of

the displacing modernized foods of 7.5fold for calcium, 8.2

fold for phosphorus, 19.1 fold for magnesium, 16.6 fold for

iron and at least tenfold for fat-soluble activators. For the

agricultural tribes in Central Africa the native diet provided

anincrease over the provision of the displacing modern diet

of 3.5 fold for calcium, 4.1 fold forphosphorus, 5.4 fold for

magnesium, 16.6 fold for iron and ten fold for fat-soluble

activators. All theabove primitive diets provided also a large

increase in the water-soluble vitamins over the

numberprovided in the displacing modern diets.

Distribution of Minerals in RebG?o5sWheat
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FIG. 95. Effect of different wheat products on rats. Left:

whole wheat.

Center: white flour. Right: bran and middlings mixture. The

graphsrecord actual amount of indicated minerals present,

as milligrams percent. Only the rats on the whole wheat

developed normally withouttooth decay. Those on white

flour had tooth decay, were underweight,had skin infections

and were irritable. They did not reproduce. Thethird group

were undersize. The balance of the ration was the same for

all.
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From the data presented in the preceding chapters and in

this comparison of the primitive andmodernized dietaries it

is obvious that there is great need that the grains eaten

shall contain all theminerals and vitamins which Nature has

provided that they carry. Important data might be

presentedto illustrate this phase in a practical way. In Fig. 95

will be seen three rats all of which received thesame diet,

except for the type of bread. The first rat (at the left)

received whole-wheat productsfreshly ground, the center

one received a white flour product and the third (at the

right) a bran andmiddlings product. The amounts of each

ash, of calcium as the oxide, and of phosphorus as

thepentoxide; and the amounts of iron and copper present

in the diet of each group are shown by theheight of the

columns beneath the rats. Clinically it will be seen that there

is a marked difference inthe physical development Qf these

rats. Several rats of the same age were in each cage. The

feedingwas started after weaning at about twenty-three

days of age. The rat at the left was on the entire

grainproduct. It was fully developed. The rats in this cage

reproduced normally at three months of age.

The rats in this first cage had very mild dispositions and

could be picked up by the ear or tail withoutdanger of their

biting. The rats represented by the one in the center cage

using white flour weremarkedly undersized. Their hair came

out in large patches and they had very ugly dispositions,

sougly that they threatened to spring through the cage wall

at us when we came to look at them. Theserats had tooth

decay and they were not able to reproduce. The rats in the

next cage (illustrated by therat to the right) which were on

the bran and middlings mixture did not show tooth decay,

but wereconsiderably undersized, and they lacked energy.

The flour and middlings for the rats in cages twoand three

were purchased from the miller and hence were not freshly

ground. The wheat given to thefirst group was obtained



whole and ground while fresh in a hand mill. It is of interest

thatnotwithstanding the great increase in ash, calcium,

phosphorus, iron and copper present in the foodsof the last

group, the rats did not mature normally, as did those in the

first group. This may have beendue in large part to the fact

that the material was not freshly ground, and as a result

they could notobtain a normal vitamin content from the

embryo of the grain due to its oxidation. This is

furtherindicated by the fact that the rats in this group did

not reproduce, probably due in considerable part toa lack of

vitamins B and E which were lost by oxidation of the embryo

or germ fat.

There is a misapprehension with regard to the possibility

that humans may obtain enough of thevitamin D group of

activators from our modern plant foods or from sunshine.

This is due to the beliefviosterol or similar products by other

names, derived by exposing ergosterol to ultraviolet light,

offerall of the nutritional factors involved in the vitamin D

group. I have emphasized that there are knownto be at least

eight D factors that have been definitely isolated and twelve

that have been reported aspartially isolated.

Coffin has recently reported relative to the lack of vitamin D

in common foods as follows: (5)

1. A representative list of common foods was carefully

tested, by approved technique, fortheir vitamin D content.

2. With the remote possibility of egg yolks, butter, cream,

liver and fish it is manifestlyimpossible to obtain any

amount of vitamin D worthy of mention from common foods.

3. Vegetables do not contain vitamin D.

It will be noted that vitamin D, which the human does not

readily synthesize in adequate amounts,must be provided



by foods of animal tissues or animal products. As yet I have

not found a single
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group of primitive racial stock which was building and

maintaining excellent bodies by livingentirely on plant

foods. I have found in many parts of the world most devout

representatives ofmodern ethical systems advocating the

restriction of foods to the vegetable products. In

everyinstance where the groups involved had been long

under this teaching, I found evidence ofdegeneration in the

form of dental caries, and in the new generation in the form

of abnormal dentalarches to an extent very much higher

than in the primitive groups who were not under this

influence.

Many illustrations might be presented showing the special

wisdom of the primitives in the matterof reinforcing their

nutrition with protective foods.

Few people will realize how reluctant members of the

primitive races are, in general, to disclosesecrets of their

race. The need for this is comparable to the need for secrecy

regarding modern wardevices.

The Indians of the Yukon have long known the cure for

scurvy and history makes an importantcontribution to their

wisdom in treating this disease. It is of interest that W. N.

Kemp (6) ofVancouver states:

The earliest recorded successful treatment of scurvy

occurred in Canada in 1535 whenJacques Cartier, on the

advice of a friendly Indian, gave his scurvyprostrated men a

decoctionof young green succulent 'shoots' from the spruce



trees with successful results. These happyeffects apparently

were not appreciated in Europe, for scurvy continued to be

endemic.

Since that time untold thousands of mariners and white land

dwellers have died with this dreadeddisease.

Shortly before our arrival in Northern Canada a white

prospector had died of scurvy. Beside himwas his white

man's packet of canned foods. Any Indian man or woman,

boy or girl, could have toldhim how to save his life by eating

animal organs or the buds of trees.

Another illustration of the wisdom of the native Indians of

that far north country came to methrough two prospectors

whom we rescued and brought out with us just before the

fall freeze-up.

They had gone into the district, which at that time was still

uncharted and unsurveyed, to prospect forprecious metals

and radium. They were both doctors of engineering and

science, and had been sentwith very elaborate equipment

from one of the large national mining corporations. Owing to

theinaccessibility of the region, they adopted a plan for

reaching it quickly. They had flown across thetwo ranges of

mountains from Alaska and when they arrived at the inside

range, i.e., the RockyMountain Range, they found the

altitude so high that their plane could not fly over the range,

and, asa result, they were brought down on a little lake

outside. The plane then returned but was unable toreach the

outside world because of shortage of fuel. The pilot had to

leave it on a waterway andtrudge over the mountains to

civilization. The two prospectors undertook to carry their

equipment andprovisions over the Rocky Mountain Range

into the interior district where they were to prospect.



They found the distance across the plateau to be about one

hundred miles and the elevation rangingup to nine

thousand feet. While they had provisions and equipment to

stay two years they found itwould take all of this time to

carry their provisions and instruments across this plateau.

They
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accordingly abandoned everything, and rather than remain

in the country with very uncertainfacilities and prospects for

obtaining food and shelter, made a forced march to the Liard

River withthe hope that some expedition might be in that

territory. One of the men told me the following tragicstory.

While they were crossing the high plateau he nearly went

blind with so violent a pain in hiseyes that he feared he

would go insane. It was not snow blindness, for they were

equipped withglasses. It was xeropthalmia, due to lack of

vitamin A. One day he almost ran into a mother grizzlybear

and her two cubs. Fortunately, they did not attack him but

moved off. He sat down on a stoneand wept in despair of

ever seeing his family again. As he sat there holding his

throbbing head, heheard a voice and looked up. It was an

old Indian who had been tracking that grizzly bear.

Herecognized this prospector's plight and while neither

could understand the language of the other, theIndian after

making an examination of his eyes, took him by the hand

and led him to a stream thatwas coursing its way down the

mountain. Here as the prospector sat waiting the Indian built

a trap ofstones across the stream. He then went upstream

and waded down splashing as he came and thusdrove the

trout into the trap. He threw the fish out on the bank and

told the prospector to eat the fleshof the head and the

tissues back of the eyes, including the eyes, with the result



that in a few hours hispain had largely subsided. In one day

his sight was rapidly returning, and in two days his eyes

werenearly normal. He told me with profound emotion and

gratitude that that Indian had certainly savedhis life.

Now modern science knows that one of the richest sources of

vitamin A in the entire animal bodyis that of the tissues back

of the eyes including the retina of the eye.

In Chapter 181 refer to the work of Wald on studies of

vitamin A tissues. He states that extracts ofeye tissue

(retina, pigment, epithelium, and choroid) show the

characteristic vitamin A absorptionband and that they are

potent in curing vitamin A deficient rats. He shows also that

the concentrationof vitamin A is constant for different

mammals.

I have been impressed to find that primitive racial stocks in

various parts of the world are familiarwith the fact that eyes

constitute an invaluable adjunct for nutrition. Even the one

time cannibals ofthe Fiji Islands, and the hereditary king of

the Fiji Islands, told me in detail of the practices withregard

to the use of eyes as an adjunct to diet. The chief, his father,

and grandfather had the privilegeof reserving the eyes of

captives for their personal use. When among the natives of

the islands northof Australia, I learned to enjoy greatly fish

head soup made from certain selected tissues. After thefish

had been cleaned the heads were split and the eyes left in.

The space of the entire book might be used for discussing

the nutritional wisdom of the variousprimitive races. It is a

pity that so much of their wisdom has been lost through lack

of appreciation bythe whites who early made contact with

them.
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Chapter 16

PRIMITIVE CONTROL OF DENTAL CARIES

The essential differences in the diets of the primitive races

and those of the modernized groups

have been discussed in the preceding chapter. We are

concerned now with discovering whether theuse of foods,

which are equivalent in body-building and repairing material

to those used by theprimitives will, when provided to our

affected modernized groups, prevent tooth decay or check

itwhen it is active.



There are two approaches to this problem of the control of

tooth decay by nutritional means. One isby the presentation

of clinical results and the other by the consideration of the

characteristics of thosenutritional programs which have

been successful in producing a high immunity to tooth

decay.

We may divide the primitive racial stocks into groups,

classified according to the physicalenvironment in which

they are living and the manner in which the environment

largely controls theiravailable foods. It is significant that I

have as yet found no group that was building and

maintaininggood bodies exclusively on plant foods. A

number of groups are endeavoring to do so with

markedevidence of failure. The variety of animal foods

available has varied widely in some groups, and beenlimited

among others.

In the preceding chapter we have seen that the successful

dietaries included in addition to a liberalsource of minerals,

carbohydrates, fats, proteins, and water-soluble vitamins, a

source of fat-solublevitamins.

Vitamin D is not found in plants, but must be sought in an

animal food. The dietaries of theefficient primitive racial

stocks may be divided into groups on this basis: in the first

place thoseobtaining their fatsoluble activators, which

include the known fat-soluble vitamins, from efficient
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dairy products. This includes the Swiss in the high Alps, the

Arabs (using camel's milk), and theAsiatic races (using milk

of sheep and musk ox). In the second place there are those



using liberallythe organs of animals, and the eggs of birds,

wild and domesticated. These include the Indians of thefar

North, the buffalo hunting Plains Indians and the Andean

tribes. In the third place there are thoseusing liberally

animal life of the sea. These include Pacific Islanders and

coastal tribes throughout theworld. In the fourth place there

are those using small animals and insects. These include

theAustralian Aborigines in the interior, and the African

tribes in the interior.

Many of the above groups use foods from two or more

sources. Each of the groups has provided anadequate

quantity of body-building material from both animal and

plant tissues. It does not matterwhat the source of minerals

and vitamins may be so long as the supply is adequate. In

our modernlife, the location of a group will determine the

most efficient and most convenient source forobtaining the

essential foods. Clearly, for those near the coast, the sea

may be most convenient, whilefor those in the interior or in

the far North, dairy products or the organs of animals may

be the onlyavailable source. It would be fortunate indeed, if

our problems were as simple as this statement

mightindicate. We have, however, in the first place, the

need for a strength of character and will powersuch as will

make us use the things our bodies require rather than only

the foods we like. Anotherproblem arises from the fact that

our modern sedentary lives call for so little energy that

many peoplewill not eat enough even of a good food to

provide for both growth and repair, since hunger appealsare

for energy only, the source of heat and power, and not for

body-building minerals and otherchemicals. Still another

problem confronts us, i.e., the sources of fatsoluble

activators indicatedabove, namely: dairy products, organs of

animals and sea foods, may vary through a wide range

intheir content of the fat-soluble activators or vitamins,

depending upon the nutrition available for theanimals. Cows



fed on third grade hay, too low in carotene, not only cannot

produce strong calves buttheir milk will not keep healthy

calves alive. (Chapter 18.)

The League of Nations' Committee on Nutrition has

estimated the amount of pasture land requiredper capita to

provide adequate milk and meat. Owing to the density of

population and cost of landnear large cities, it is not possible

to provide an adequate acreage for dairy cattle. This results

in stallfeeding of shipped fodder. Only those cows can be

kept in a herd whose production of milk andbutter fat can

pay in volume for their keep. Unfortunately milk may have a

high cream line or butterfat content and still be low in

essential fat-soluble vitamins. This constitutes an

exceedingly importantphase of our modern problem. Butter

ships best when hard and this quality can be largely

controlledby the fodder given to the cattle and hence

becomes an important factor in the wholesale

butterindustry. Since 1927,1 have been analyzing samples

of dairy products, chiefly butter, from severalparts of the

world for their vitamin content. These samples are received

every two to four weeks fromthe same places, usually for

several years. They all show a seasonal rise and fall in

vitamin content.The high level is always associated with the

use of rapidly growing young plant food. This tide inplant

life, fluctuating with the seasons, controlled the migration of

the buffalo southward in theautumn and winter and

northward in the spring. They moved at the rate of about

twelve miles perday, travelling with the sun in order to

provide the highest-vitamin milk for the young calves born

inthe south. No doubt these tides in nutrition control also

the migration of birds. By far the mostefficient plant food

that I have found for producing the high-vitamin content in

milk is rapidlygrowing young wheat and rye grass. Oat and

barley grass are also excellent. In my clinical worksmall

additions of this high-vitamin butter to otherwise



satisfactory diets regularly checks tooth decaywhen active

and at the same time improves vitality and general health.
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Similarly the value of eggs for providing fat-soluble vitamins

depends directly upon the food eatenby the fowl. The

fertility of the eggs also is a direct measure of the vitamin

content, including vitaminE.

Since the sea foods are, as a group, so valuable a source of

the fatsoluble activators, they have beenfound to be

efficient throughout the world not only for controlling tooth

decay, but for producing ahuman stock of high vitality.

Unfortunately the cost of transportation in the fresh state

oftenconstitutes a factor limiting distribution. Many of the

primitive races preserved the food value,including vitamins,

very efficiently by drying the fish. While our modern system

of canning preventsdecomposition, it does not efficiently

preserve some of the fatsoluble activators, particularly

vitaminA.

Since the organs, particularly the livers of animals, are

storage depots of the vitamins an importantsource of some

of the fat-soluble activators can be provided by extracting

the fat of the livers andshipping it as liver oils. Modern

methods of processing have greatly improved the quality of

theseoils. There are some factors, however, which can be

provided to great advantage for humans fromdairy products

of high efficiency.

I have shown in the preceding chapter the quantities of

several of the minerals that are essential insuitable chemical

form to maintain an adult in good health and make possible



tissue repair. Thedietaries of the various primitive groups

have all been shown to have a mineral content several

timeshigher than that which obtains in the inadequate food

eaten by modernized primitives and the peopleof our

modernized cultures.

Modern commerce has deliberately robbed some of nature's

foods of much of their body-buildingmaterial while retaining

the hunger satisfying energy factors. For example, in the

production ofrefined white flour approximately eighty per

cent or four-fifths of the phosphorus and calciumcontent are

usually removed, together with the vitamins and minerals

provided in the embryo orgerm. The evidence indicates that

a very important factor in the lowering of reproductive

efficiencyof womanhood is directly related to the removal of

vitamin E in the processing of wheat. The germ ofwheat is

our most readily available source of that vitamin. Its role as a

nutritive factor for the pituitarygland in the base of the

brain, which largely controls growth and organ function,

apparently isimportant in determining the production of

mental types. Similarly the removal of vitamin B with

theembryo of the wheat, together with its oxidation after

processing, results in depletion of body-building activators.

Refined white sugar carries only negligible traces of body-

building and repairing material. Itsatisfies hunger by

providing heat and energy besides having a pleasant flavor.

The heat and energyproducing factors in our food that are

not burned up are usually stored as fat. In the preceding

chapterwe have seen that approximately half of the foods

provided in our modern dietaries furnish little or nobody-

building or repairing material and supply no vitamins.

Approximately 25 per cent of the heatand energy of the

American people is supplied by sugar alone which goes far

in thwarting Nature'sorderly processes of life. This per capita

use is unfortunately on the increase. Therefore we



mustbegin by radically reducing the foods that are so

deceptive, and often injurious in overloading the
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system. Even this much change in our modern nutrition will

raise the factor of safety sufficiently tocheck tooth decay in

a large percentage of people. It will not, however, be

adequate for most childrenin whom the additional demands

of rapid growth must be satisfied. I have found the highest

incidenceof tooth decay in the high school and boarding

school girls, and the next in the boarding school boys.These

groups suffer even more than the childbearing mothers.

In discussing the technical aspects later I shall consider the

defensive factors in the saliva ascontrolled by the nutrition

through the blood stream, and also the role of oral

prophylaxis.

It is appropriate at this point to note some characteristics of

a decaying tooth. The process of toothdecay never starts

from within but always from without and is most likely to

start at the contactpoints between the teeth or in the pits

and grooves, especially when these are incompletely

formed.Teeth never have caries while they are covered with

flesh but decay most easily soon after eruption,when

conditions are unfavorable. If the saliva is normal the

surfaces of the teeth progressively hardenduring the first

year after eruption. While there are many theories regarding

the relative importance ofdifferent factors in the process of

decay practically all provide for a local solution of the

toothsubstance by acids produced by bacteria. The essential

difference in the various theories of toothdecay is the

difference in theories relative to the control of these



decalcifying organisms, and relativeto their quantity and

activity. The dental profession has been waiting for decades

for this question tobe solved before taking active steps to

prevent the whole process. The primitive approach has been

toprovide a program that will keep the teeth well, that is,

prevention of dental caries by adequate foodcombinations. I

have just stated that teeth harden after eruption if the saliva

is normal. This occurs bya process of mineralization much

like the process by which petrified wood is produced.

The tooth is made up of four structures. The first is the pulp

within, which carries blood vessels andnerves. This structure

is surrounded in both the root and crown by the dentine or

tooth bone which isnourished from within. The dentine of

the root is covered by cementum which receives

nourishmentfrom the membrane which attaches the root to

the jaw bone. The dentine of the crown or exposed partof

the tooth is covered with enamel. Tooth decay proceeds

slowly through the enamel and oftenrapidly in the dentine,

always following the minute channels toward the pulp,

which may becomeinfected before the decay actually

reaches the pulp to expose it; nearly always the decay

infects thepulp when it destroys the dentine covering it.

When a tooth has a deep cavity of decay, thedecalcified

dentine has about the density of rotten wood. With an

adequate improvement in nutrition,tooth decay will

generally be checked provided two conditions are present:

in the first place, theremust be enough improvement in the

quality of the saliva; and in the second, the saliva must have

freeaccess to the cavity. Of course, if the decay is removed

and a filling placed in the cavity, the bacteriawill be

mechanically shut out. One of the most severe tests of a

nutritional program, accordingly, isthe test of its power to

check tooth decay completely, even without fillings. There

are, however, twofurther tests of the sufficiency of

improvement of the chemical content of the saliva. If it has



beensufficiently improved, bacterial growth will not only be

inhibited, but the leathery decayed dentinewill become

mineralized from the saliva by a process similar to

petrification. Note that thismineralized dentine is not vital,

nor does it increase in volume and fill the cavity. When

scraped witha steel instrument it frequently takes on a

density like very hard wood and occasionally takes even

aglassy surface. When such a tooth is placed in silver

nitrate, the chemical does not penetrate thisdemineralized

dentine, though it does rapidly penetrate the decayed

dentine of a tooth extracted whendecay is active. This

process is illustrated in Fig. 96 which shows two deciduous

teeth extracted from
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the same child, one before, and the other a few months after

improving the nutrition. These deciduousmolars were

replaced by the bicuspids of the second dentition. The tooth

at the left had deep cariesand was removed before the

treatment was begun. Note that the silver nitrate has

blackened the tissueto the depth of the decay. The tooth at

the right was removed about three months after the

nutritionwas changed. Note that the decayed dentine is so

dense that the silver nitrate has not penetrateddeeply and

discolored it.



FIG. 96. A, illustrates the permeability of decayed dentin

tosilver nitrate. B, illustrates the decreased permeability

ofdecayed dentin to silver nitrate due to mineralization,

aftersaliva has been improved by correcting the nutrition.

There is still another test that demonstrates Nature's

protective mechanisms. Ordinarily, when thepulp of a tooth

is exposed by dental caries, the pulp becomes not only

infected, but dies opening up ahighway of infection direct

from the infected mouth to the inside of the fort at the end

of the root.One expression of this is a dental abscess, the

existence of which is usually unknown to theindividual for

sometime and the infecting germs pass more or less freely

throughout the body by wayof the blood stream and lymph

channels. This infection may start the degeneration of

organs andtissues of other parts of the body.

Among some of the primitive races, whose nutritional

programs provided a very high factor ofsafety, even though

the teeth were worn down to the gum line and into what was

formerly the pulpchamber, the pulp was not exposed. Nature

had built a protecting zone, not in the cavity of the toothin

this case, but within the pulp chamber. This entirely blocked

off a threatened exposure and kept thewalls of the fort



sealed against bacteria. This process does not occur in many

instances in people ofour modern civilization. Pulp chambers

that are opened by wear provide exposed pulp

whichbecomes infected with subsequent abscess formation.

If a reinforced nutrition as efficient as that ofmany of the

primitive races, is adopted, the pulp tissue will seal up the

opening made bydecalcification of the dentine, by building

in a new layer of normal dentine which is vital and

quiteunlike the petrified decay exposed to the saliva, thus

completely walling off the impending danger.This is

illustrated in Fig. 97 with three cases. At the left are shown

x-rays of teeth of three children in
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one of my experimental clinics in a poor district in

Cleveland. The pulp chambers and pulp tissues ofthe root

canals are shown as dark streaks in the center of the tooth.

The very large cavities which haddecalcified the tooth to the

pulp chamber are shown as large dark areas in the crown.

Temporaryfillings had to be placed because of pain produced

by the pressure of food on the pulp below thedecayed

dentine. After the nutrition was improved, the tissues of the

pulp built in secondary dentinethus reincasing itself in a

closed chamber. This process is shown in each of the three

cases presentedin Fig. 97, in the views to the right.

FIG. 97. Three cases that illustrate how nature can close

anexposure of the pulp due to dental caries by building

aprotecting wall within the pulp chamber when the nutrition

isadequately improved.

Under the stress of the industrial depression the family

dietary of the children shown in Fig. 97 wasvery deficient.



They were brought to a mission where we fed them one

reinforced meal at noon forsix days a week. The home meals

were not changed nor the home care of the teeth. The

preliminarystudies of each child included complete x-rays of

all of the teeth, a chemical analysis of the saliva, acareful

plotting of the position, size and depth of all cavities, a

record of the height, and weight, and arecord of school

grades, including grades in deportment. These checks were

repeated every four tosix weeks for the period of the test,

usually three to five months. It is important to note that the

homenutrition which had been responsible for the tooth

decay was exceedingly low in body building andrepairing

material, while temporarily satisfying the appetite. It usually

consisted of highly sweetenedstrong coffee and white bread,

vegetable fat, pancakes made of white flour and eaten with

syrup, anddoughnuts fried in vegetable fat.

The nutrition provided these children in this one meal

included the following foods. About fourounces of tomato

juice or orange juice and a teaspoonful of a mixture of equal

parts of a very highvitamin natural cod liver oil and an

especially high vitamin butter was given at the beginning of

themeal. They then received a bowl containing

approximately a pint of a very rich vegetable and meatstew,

made largely from bone marrow and fine cuts of tender

meat: the meat was usually broiledseparately to retain its

juice and then chopped very fine and added to the bone

marrow meat soupwhich always contained finely chopped

vegetables and plenty of very yellow carrots; for the

nextcourse they had cooked fruit, with very little

sweetening, and rolls made from freshly ground wholewheat,

which were spread with the high-vitamin butter. The wheat

for the rolls was ground freshevery day in a motor driven

coffee mill. Each child was also given two glasses of fresh

whole milk.The menu was varied from day to day by

substituting for the meat stew, fish chowder or organs



ofanimals. From time to time, there was placed in a two

quart jar a helping similar to that eaten by thechildren. This

was brought to my laboratory for chemical analysis, which

analysis showed that thesemeals provided approximately

1.48 grams of calcium and 1.28 grams of phosphorus in a

singlehelping of each course. Since many of the children

doubled up on the course, their intake of theseminerals was

much higher. I have shown in the preceding chapter that the

accepted figures for therequirements of the body for calcium

and phosphorus are 0.68 grams of calcium and 1.32 grams

ofphosphorus. It is obvious that this one meal a day plus the

other two meals at home provided a realfactor of safety.

Clinically this program completely controlled the dental

caries of each member ofthe group.
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The chemical analysis of the saliva (1,2) revealed a marked

improvement which progressivelyincreased. At the

beginning of the test the average for the group showed a

very low factor of safety,so low that we should expect tooth

decay to be active. In six weeks the average changed to

acondition which we should expect would be accompanied

by a cessation of tooth decay. The salivafactor of safety

continued to improve for five months at which time the

special program wasdiscontinued for the summer.

Several incidents of special interest occurred. Two different

teachers came to me to inquire whathad been done to make

a particular child change from one of the poorest in the class

in capacity tolearn to one of the best. Dental caries is only

one of the many expressions of our modern

deficientnutritions.



I have referred to the importance of a high vitamin butter for

providing the fat-soluble activators tomake possible the

utilization of the minerals in the foods. In this connection, it

is of interest thatbutter constitutes the principal source of

these essential factors for many primitive groups

throughoutthe world. In the high mountain and plateau

district in northern India, and in Tibet, the

inhabitantsdepend largely upon butter made from the milk

of the musk ox and the sheep for these activators. Thebutter

is eaten mixed with roasted cereals, is used in tea, and in a

porridge made of tea, butter androasted grains. In Sudan

Egypt, I found considerable traffic in high vitamin butter

which came fromthe higher lands a few miles from the Nile

Basin. This was being exchanged for and used withvarieties

of millet grown in other districts. This butter, at the

temperature of that area, which rangedfrom 90° to 110°

Fahrenheit, was, of course, always in liquid form. Its brilliant

orange color testifiedto the splendid pasture of the dairy

animals. The people in Sudan, including the Arabs,

hadexceptionally fine teeth with exceedingly little tooth

decay (Chapter 9). The most physically perfectpeople in

northern India are probably the Pathans who live on dairy

products largely in the form ofsoured curd, together with

wheat and vegetables. The people are very tall and are free

of tooth decay.

Probably every housewife is familiar with the low melting

quality of the butter produced in earlysummer when the

cows have been put on the green pastures. This is

particularly true of butter that hasthe grassy flavor and the

deep yellow to orange color. This butter is usually several

times as high infat-soluble activators including vitamins A

and D as butter produced from stall fed cattle or cattle

onpoorer pasturage. In Chapter 15,1 have explained why

this butter is not favorable for shipping andwhy dairymen so

frequently give the cows a ration that will produce less of



these qualities. One of theprincipal foods used for

accomplishing this is made of cotton seed meal and cereals.

There are many illustrations of the low efficiency of this type

of fodder for providing vitaminsessential for dairy products.

In one of the recent severe droughts in the Mississippi Valley

severalthousand cattle were shipped to Ohio for water and

green pasture as a means of saving their lives.They were fed

enroute on concentrates said to consist of cotton seed meal

and grain. Professor OscarErf of the Department of Dairying

of Ohio State University has given me the following

detailedinformation:

With reference to the cattle from the south-western and

central-northern states of the droughtarea which were

brought into Ohio in the fall of 1935 on a 600 acre farm

north of Delaware,will say that I had the privilege of viewing

some of these cattle previous to the time that they
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were brought to Ohio in 1935. Because of the extreme

drought period and the hot sun, it wasrare to see green

grass on the prairies. The sedges were nearly all dried up.

The tumbleweedwas about the only thing that was available

for the cattle in some instances. The corn was driedup and

very little green was in evidence. In the particular location

that I was in we found thecattle suffering terribly. Many had

infected eyes.

There were a good many deaths on the plains which were

literally dried up. Sometimes therewas even a small amount

of decomposition after death. In the fall, those that survived

on theplains, were loaded up and driven to the corrals,



loaded into cars and sent east. Only the goodones were

loaded and even a large number of these passed out in

transit.

I was informed that the crop of grass the year before was

very scant. Consequently, a largenumber of calves were

born with weak eyes and these were the early ones to pass

out on theplains. The low vitality of the individuals which 1

considered was due to the lack of vitamin Aor the green

grass factors was the cause of the serious infection, however

their being secondaryto the primary cause.

The first train load of the twenty-eight hundred cattle that

were brought to this ranch werefed on green corn stalks.

There was a nine acre patch of corn in this area. The fences

weretaken down one afternoon at 3 o'clock and by 9 o'clock

there was no evidence of stubbles orroots. This had all been

eaten in a very short space of time. We had quite a time

getting haysand green stuff which we demanded because of

its carotin content and its green grass factor.

There was not enough grass available in the beginning so

we had to buy about 400 tons of haya day to keep the

animals fed. They got no grain of any kind because it was a

question ofbringing the cattle to a more or less normal

condition with no intention of fattening the animals.

After they had made arrangements for feeding operations

and made feed racks in sufficientnumbers, we went over the

herd to estimate the numbers that were blind and had sore

eyes,which I assume from past experience, was due to a

vitamin A deficiency. As near as we canestimate, nearly 8 12

animals were affected (29 per cent). There were 157 calves

born andapproximately 50 per cent were deformed and not

normal. We did not get the complete figuresbut they

probably ranged a little higher than that. The worst infected



cows were calves andanimals that were 18 to 20 months old.

1 could not get the story of these individuals but theymust

have been in the area of dry grass for 2 years. There was a

slight improvement in thosethat were not seriously infected

after they were fed here. They improved decidedly in

Octoberand November and were practically all slaughtered

before the middle of December.

The milk of these vitamin deficient cows would not properly

nourish either their calves or humanbeings.

Many children have tooth decay even while using whole

milk, in part because the milk is too low invitamin content,

due to the inadequacy of the food given the cows. The

means for improving thiscondition have been discussed in

Chapter 15.

Some of the current theories of the chemistry of tooth decay

place the responsibility on the localcondition in the mouth

as affected by the contributing factors provided by sugars

and starches whichenhance the growth of acid producing

organisms. A phase of this has been closely related to

theslogan that a clean tooth cannot decay. Among the

difficulties in applying this interpretation is the
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physical impossibility of keeping teeth bacteriologically

clean in the environment of the mouth.Another difficulty is

the fact that many primitive races have their teeth smeared

with starchy foodsalmost constantly and make no effort

whatsoever to clean their teeth. In spite of this they have

notooth decay. In many of the primitive groups that I have

studied the process of modernizationincludes teaching oral



hygiene and prophylaxis. Yet, even with the addition of this

important adjunctto health, they have in most cases lost

their immunity to tooth decay and dental caries has

becomeactive. This will be seen in many of the illustrations

of the primitive races in the preceding chapters.Of course

everyone should clean his teeth, even the primitives, in the

interest of and out ofconsideration for others.

In my clinical work I have sought for extreme cases of active

tooth decay in order to test theprimitive wisdom. Many of

these cases have been furnished by members of the dental

profession inother cities and states. By the simple procedure

of studying the nutrition of the individual, obtaining

asample of saliva for analysis, seeing x-rays of the

individual's teeth and supporting bone, and gettinga history

of the systemic overloads, I have been able to outline a

nutritional program which, in wellabove 90 per cent of the

cases has controlled the dental caries. Improvement in the

condition of theteeth has been confirmed by later x-rays and

reports by the patients' dentists. In a few cases where Ihad

contact with the patients only through correspondence the

cooperation was not adequate foraccomplishing complete

improvement. While it is true that there is a marked

difference in thesusceptibility of different individuals to

dental caries, even those who would ordinarily be classed

ashighly susceptible, have generally received permanent

benefit from the treatment.

These principles of treatment have now been applied to

many hundreds of patients as indicated bythe fact that over

2,800 chemical analyses of the saliva have been made. The

dietary programs thathave been recommended have been

determined on the basis of a study of the nutrition used by

thepatient, the data provided by the x-rays, from the saliva

analysis and case history. The diets have beenfound to be

deficient in minerals, chiefly phosphorus. Fat-soluble



vitamins have been deficient inpractically every case of

active tooth decay. The foods selected for reinforcing the

deficient nutritionshave always included additional

fatsoluble vitamins and a liberal source of minerals in the

form ofnatural food. Human beings cannot absorb minerals

satisfactorily from inorganic chemicals. Greatharm is done,

in my judgment, by the sale and use of substitutes for

natural foods.

One of our greatest difficulties in undertaking to apply the

wisdom of the primitives to our modernproblems involves a

character factor. The Indians of the high Andes were willing

to go hundreds ofmiles to the sea to get kelp and fish eggs

for the use of their people. Yet many of our modern

peopleare unwilling to take sufficient trouble to obtain foods

that are competent to accomplish the desiredresults.

Jobbers and middlemen as well as supply depot managers

want butter sold in accordance with itslabel rather than in

accordance with its vitamin content. One large distributor

whom I asked tocooperate by maintaining a stock of high-

vitamin butter to which I could refer people, told me

franklythat he wished I would stop telling people about the

difference in the vitamins in butter. He did notwish them to

think of butter in terms of its vitamin content. Another large

concern told me that whenI had worked up a sufficiently

large market they would become interested in supplying the

demand. Icounsel people to put in storage some of that

butter which has the grassy flavor and which melts
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easily and is produced when the cows go onto the rapidly

growing young grass. Unfortunately, cowsthat have been on



a stable fodder low in carotene and under the stress of

gestation often are sodepleted in their own body vitamins

that it takes them three or four weeks to replenish their

ownbodies when they get on good pasture. Then the

vitamins will appear in liberal quantity in their milk.This has

made it necessary for me to assist many patients in

obtaining a supply by analyzing butterfor its vitamin

content and then putting this material in storage and

making it available for specialcases as needed.

The program that I have found most efficient has been one

which includes the use of smallquantities of very high

vitamin butter mixed in equal parts with a very high vitamin

cod liver oil. Asimple method of preparing the butter is by

melting it and allowing it to cool for twenty-four hours ata

temperature of about 70° F., then centrifugalizing it which

provides an oil that remains liquid atroom temperature.

When this butter oil is mixed in equal parts with a very high-

vitamin cod liver oil,it produces a product that is more

efficient than either alone. It should be used within a couple

ofweeks of the time it is mixed. It is desirable that this

material be made available in various parts ofthe country.

Even the high-vitamin butter produced on the early summer

growth of grass put instorage and used during the winter

will go far toward solving our great national problem of

shortageof fat-soluble vitamins. The quantity of the mixture

of butter oil and cod liver oil required is quitesmall, half a

teaspoonful three times a day with meals is sufficient to

control wide-spread tooth decaywhen used with a diet that

is low in sugar and starches and high in foods providing the

minerals,particularly phosphorus. A teaspoonful a day

divided between two or three meals is usually adequateto

prevent dental caries and maintain a high immunity; it will

also maintain freedom from colds and ahigh level of health

in general. This reinforcement of the fat-soluble vitamins to

a menu that is low instarches and sugars, together with the



use of bread and cereal grains freshly ground to retain the

fullcontent of the embryo or germ, and with milk for growing

children and for many adults, and theliberal use of sea foods

and organs of animals, produced the result described.

I have previously reported (3) seventeen cases of extensive

dental caries. In these patients there werefound 237 open

cavities of apparently active caries. Most of the individuals

were between twelve andtwenty years of age and

accordingly had twenty-eight permanent teeth each, or a

total of 476. It willbe noted that if one cavity is allowed per

tooth, approximately half of the total number of teeth

wereaffected, or precisely 49.7 per cent of all the teeth had

open cavities. This group includes onlypersons of whom I

have been making critical examination every six to twelve

months over a three-year period. In practically all cases,

Roentgen-ray examinations were made in addition to

clinicalexaminations of the teeth. While these persons have

been on the reinforced nutritional programduring the winter

and spring months of the past three years, only two new

cavities have developed inthe group, or 0.4 per cent. The

length of time during which the cavities previously found

had beendeveloping is not known beyond the fact that all of

the patients were receiving frequent and thoroughdental

service, most of them twice a year and many of them more

frequently. It is accordinglyprobable that the cavities found

had developed in less than a year. That dental caries was

not a newproblem with these persons was indicated by the

very extensive and numerous dental restorations thathad

been made in their mouths. It is, therefore, apparent that

250 times as many cavities developed inthe period

preceding the starting of the nutritional program as in the

three years following itsadoption. If these data were reduced

to a yearly basis, the comparison would show a much

widervariation.
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In a group of fifty persons, including the above mentioned

seventeen, who had been on the specialnutritional program

for from one to six years, most of them three years or more,

only two newcavities developed. Allowing these persons to

have an average of twenty-eight teeth per person, or atotal

of 1,400 teeth, this would represent an incidence of dental

caries in a period of three years of0.14 per cent. In this

group of fifty, there are many instructive and striking cases.

For example, H. F. did not have a single cavity from October,

1932, to June, 1933, while takingadditional vitamins and

high mineral foods. From June, 1933, to May, 1934, while not

taking thespecial vitamins, she developed ten new cavities.

S. K., prior to 1931 had rampant tooth decay with pulps

nearly exposed in all first permanentmolars. The remaining

deciduous teeth had been reduced to shells. She was on the

special nutritionalprogram from December, 1931, to June,

1932, during which time caries was completely arrested.

Shediscontinued taking special oil in June, 1932, and did not

take it again until October, 1933, duringmost of which time

she was taking viosterol under a physician's prescription to

prevent dental caries.She came in October, 1933, with

fourteen new cavities. She was immediately placed again on

thespecial program, from October, 1933, to May, 1934.

During this period, the dental caries wascompletely under

control. During the time that she was not on the special

program, there developedon many of the surfaces of the

permanent teeth white patches of decalcifying enamel.

Under thereinforced nutritional program, these largely

disappeared, and those that did not regain theirtranslucency

turned dark.



Among the group of seventeen J. H., sent in from another

city, had thirty-eight open cavities inJune, 193 1. In addition

to active caries, he had quite disturbing heart symptoms,

which curtailed hisactivity, and he also had a marked sense

of lassitude and weariness. He has been on the

reinforcednutritional program during the fall, winter and

spring of each year since that time. During this time,he has

not developed a single new cavity. The density of all the

teeth has progressively improved asevidenced by Roentgen-

ray records. His physical condition has been greatly

improved so that he isable to carry on his college activities

and heavy outside work to earn money to maintain his

collegeexpenses. He is not conscious of a heart limitation.

When asked what the principal change was that hehad

noticed, he said that in addition to not feeling tired, he was

more rested with six hours' sleep thanformerly with ten

hours'.

A. W. had thirty-two new cavities in the two years previous to

beginning the special nutritionalreinforcement. She

continued this regularly during the winter and spring

months for three years andhas not had a single new cavity

since that time.

In a group of children whose mothers had the special

nutritional reinforcement during gestation andlactation and

who had been provided with the same dietary adjuncts

during the winter and springmonths of infancy and early

childhood, not a single carious cavity has developed. A

number of thesechildren are now in public schools. Their

physical development is distinctly above that of the

averagechildren of their age, as is also their efficiency in

school work.

It is important that I emphasize here some dangers that are

not usually recognized or properlyemphasized in the



literature. When fish oils including cod liver oils are given in

too large doses to
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some patients they experience quite definite symptoms of

depression. The available evidenceindicates that fish oils

that have been exposed to the air may develop toxic

substances. My work andthat of others with experimental

animals has demonstrated that paralysis can be produced

readily byover-dosing. Serious structural damage can be

done to hearts and kidneys. I have reported this

inconsiderable detail. (4) My investigations have shown that

when a high vitamin natural cod liver oil isused in

conjunction with a high vitamin butter oil the mixture is

much more efficient than eitheralone.4 This makes it

possible to use very small doses. Except in the late stages of

pregnancy I do notprescribe more than half a teaspoonful

with each of three meals a day. This procedure appears

toobviate completely the undesirable effects. As stated

elsewhere fish oils should be stored in smallcontainers to

avoid exposure to the air. Rancid fats and oils destroy

vitamins A and E, (5) the formerin the stomach. (6)

I am frequently reminded that ancient skulls are often found

with extensive dental caries thusdisproving that the

primitive groups were more free from dental caries than the

modern groups. Itmust be kept in mind that the fundamental

laws of Nature have been in operation as long as animalsand

men have been on the earth. In my investigations among

primitive races, I have been concernedparticularly with the

study of changes that have taken place both in immunity to

dental caries and inthe environment, including the foods

used. It has been important that I find large groups



withrelatively high immunity to dental caries to be used as

controls. There is great need, accordingly, thatadditional

data be provided. Fortunately, this need is being met. There

have just come to my desk twointeresting reports; one, from

Dr. Arne Hoygaard (7) and the other from Dr. P. O. Pedersen.

(8) Thesetwo distinguished scientists have spent a year in

East Greenland among the Eskimos in that verybarren and

isolated region. The percentage of teeth found attacked by

dental caries among theisolated Eskimos of East Greenland

is exceedingly low, less than 1 per cent. Where the Eskimos

werein contact with modernized store foods at the port,

tooth decay was active. The conditions which theyhave

found were apparently not quite so favorable as in the

groups I studied in Alaska. TheGreenland Eskimos

apparently are living in a more difficult environment. The

data provided by theseinvestigations are in accord with the

data I have obtained among isolated Eskimos and other

primitiveracial stocks. Eastern Greenland, by international

agreement, is administered by the DanishGovernment and

no one is permitted even to visit the coast of Greenland

without special permission.This permission is very difficult to

obtain. Even Danish citizens are not free to travel there. We

are,accordingly, very grateful to Dr. Hoygaard and Dr.

Pedersen for their contribution from studies madein that

protected field. We shall look forward with interest to their

detailed reports.

Unfortunately, the public is very much at sea because of the

extravagant claims that are made formany of the products

advertised over the radio, in journals, and by door to door

solicitation. Adependable and helpful booklet on the vitamin

content of foods has been published by the UnitedStates

Department of Agriculture, Miscellaneous Publications, No.

275. The fact should always beemphasized that foods as

Nature makes them have much more nutritional value than

after they areprocessed so that insect life cannot live on



them. When foods cannot support insect life they

cannotsupport human life.

A report has just appeared in the September number of the

New Zealand Dental Journal by H. H.Tocker on behalf of the

Hawkes Bay Branch of the New Zealand Dental Association

in which hereports the results of the application of my

suggestions in the Hukarere School for native Maori girlsat

Napier. I have reported my studies there in Chapter 12. They

used only one part of my suggestions
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for checking the activity of dental caries. The diet of both

their control group and tested group wasthe same except for

one item, i.e., "one heaped teaspoonful twice daily of malt

and cod liver oil." In agroup of sixty-six native girls the

thirty-three with the best teeth were used as a control group.

Theremaining thirty-three were given the additional fat-

soluble vitamins. In six months' time -resistanceof this group

was raised by 41.75 per cent" as compared with the control

group. The nutrition of thetest group was not adequately

reinforced to obtain the best results. There was a marked

inadequacy ofmineral carrying foods in proportion to the

energy and heat providing factors in the foods. Anadequate

quantity of such efficient foods should be as readily

available today as before the white mencame to New

Zealand.

It is important to summarize at this point some of the data

that I have developed in other chaptersbecause of their

direct relation to the control of dental caries and other

degenerative processes. Sincehuman life like other animal

life has been developed in Nature's laboratory to fit Nature's



naturalfoods we run a great risk when we undertake to

modify seriously these foods. Bakers' so-called wholewheat

bread is not comparable to Nature's foods that provide

entire wheat and other cereals, becauseof the factors that

have been removed from the wheat either mechanically or

by oxidation. This is solarge a problem that adequate

changes in the available grain foods cannot be made until

there 15sufficient public demand to produce them through

the normal channels of supply and demand. It isprimarily a

problem for our Federal and State governments. Packaged

foods containing dry cerealscan undergo important changes,

even while the material is being processed or while in

packages onthe shelves. The determinations of the loss of

vitamins in packaged foods as reported in 1938 by

theAgricultural Experimental Station of Oklahoma

Agricultural and Mechanical College, reveal that amaterial

loss occurs in two weeks' time and a very serious loss in one

to two months' time in certainstock rations.

An important source of misapprehension is the literature and

teachings of fadists. Such, forexample, as the

misapprehension of many people that they must use only

alkaline producing foodsand that a great danger is

associated with the use of acid producing foods. In the

primitive races Ihave found practically no difference

between the acid balance meat diet of the isolated Eskimos

ofthe far north and the less acid vegetable and milk diet of

other groups as efficient factors in control ofcaries. It is

important to keep in mind that our bodies have a

mechanism for maintaining proper acidand alkali balance in

the blood and this varies through only a very narrow limit

whether the balanceof the total food eaten is acid or

alkaline. It is also important to have in mind that there are

certain fat-soluble vitamins provided in dairy products in

adequate quantity that cannot all be supplied in fishoils.

Also that overdosing with cod liver oil and other fish oils can



be definitely detrimental. Whenpackages of cod liver oil are

purchased from the trade the material should be received in

fullcontainers not exposed to air and when opened should

be transferred to small units so it is notprogressively

oxidized during the period of its use.

The excess of calories over body building minerals is

exceedingly high in sweets of various kindsregardless of

their special branding and the methods of manufacture and

storage. There is very littleof the body building minerals in

maple syrup, cane syrup from sugar or honey. They can all

defeat anotherwise efficient dietary. The problem is not so

simple as merely cutting down or eliminatingsugars and

white flour though this is exceedingly important. It is also

necessary that adequate mineraland vitamin carrying foods

be made available. It is also necessary to realize that many

of ourimportant foods for providing vitamins are very low in

body building material. For example, one
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would have to eat nearly a bushel of apples a day or half a

bushel of oranges to obtain a liberal factorof safety for

providing phosphorus; similarly one would be required to eat

nine and one half poundsof carrots or eleven pounds of

beets each day to get enough phosphorus for a liberal factor

of safety,while this quantity would be provided in one pound

of lentils or beans, wheat or oats. I havediscussed elsewhere

the availability of phosphorus depending upon its chemical

form. Since thecalories largely determine the satisfying of

the appetite and since under ordinary circumstances westop

when we have obtained about two thousand to twenty-five

hundred very little of the highlysweetened fruits defeats our

nutritional program. We would have to consume daily the



contents ofthirty-two one pound jars of marmalade, jellies or

jams to provide a two gram intake of phosphorus.This

quantity would provide 32,500 calories; an amount

impossible for the system to take care of.

Milk is one of the best foods for providing minerals but it

may be inadequate in several vitamins.

Of all of the primitive groups studied those using sea foods

abundantly appear to obtain an adequatequantity of

minerals particularly phosphorus with the greatest ease, in

part because the fat-solublevitamins provided in the sea

foods (by which I mean animal life of the sea) are usually

high. Thisenables a more efficient utilization of the minerals,

calcium and phosphorus.

As I study routinely the sample dietaries being used by

people suffering from dental caries, usuallyassociated with

other disturbances, I find large numbers who are not getting

in their food even halfthe minimum requirements of calcium,

phosphorus and magnesium and iron and usually only

afraction of the minimum requirements of the fat-soluble

vitamins. These latter have a role which inmany respects is

like the battery of an automobile which provides the spark

for igniting the fuel. Eventhough the tank is filled with

gasoline there is no power without the igniting spark.

There are two programs now available for meeting the

dental caries problem. One is to know firstin detail all the

physical and chemical factors involved and then proceed.

The other is to know how toprevent the disease as the

primitives have shown and then proceed. The former is

largely the practiceof the moderns. The latter is the program

suggested by these investigations. Available data

indicatethat the blood and saliva normally carry defensive

factors which when present control the growth ofthe acid



producing organisms and the local reactions at tooth

surfaces. When these defensive factorsare not present the

acid producing organisms multiply and produce an acid

which dissolves toothstructure. The origin of this protective

factor is provided in nutrition and is directly related to

themineral content of the foods and to known and unknown

vitamins particularly the fat-soluble.

Clinical data demonstrate that by following the program

outlined dental caries can be prevented orcontrolled when

active in practically all individuals. This does not require

either permission orprescription but it is the inherent right of

every individual. A properly balanced diet is good for

theentire body.
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Chapter 17

ONE ORIGIN OF PHYSICAL DEFORMITIES

Faces

are classified on the basis of physical characteristics and

appearances which identify them

as having a common ancestry. The constant reproduction of

ancestral patterns constitutes one of thefundamental laws of

heredity. We are concerned here with the divergences from

the normal course ofreproduction.

The precision with which Nature reproduces widely

distributed racial stocks demonstrates howdeeply seated

and controlling are the Mendelian laws. In Fig. 98 may be

seen four young men of theMelanesian race born on four

different islands. They have never seen each other, yet they

look likebrothers. Similarly, in Fig. 99 are shown four

Polynesian girls. Here again they look so much alikethat



they might readily be taken for sisters. Yet, they live in four

different groups of Polynesianislands; the Hawaiian, the

Samoan, the Tahitian, and the Rarotongan.
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FIG. 98. These four Melanesian boys born on differentislands

look like brothers but are not blood relations. Theyillustrate

the role of heredity in reproducing racial type.Heredity,

however, can only operate normally when the germcells

have not been injured.
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99. These four Polynesian girls live on different islands

andare not related though they look like sisters. They record

theirracial type by undisturbed heredity.

The blending of different racial stocks produces typical

characteristics of either or both ancestralpatterns. When,

however, marked divergences appear without mixing of

racial stocks, the result is notdue to heredity, but occurs in

spite of heredity. In the previous chapters, I have shown that

in themodernized groups of various primitive racial stocks,

certain individuals developed marked changesin facial and

dental arch form from the racial pattern. We are interested to

know the nature of theforces responsible for this distortion of

the ancestral pattern. In a study of 1,276 skulls of the



ancientcivilizations of Peru, I did not find one with a typical

divergence from normal such as we find inmodern whites or

in children of primitive racial stocks after the parents have

adopted the foods of ourmodern civilization. It is important

that we study this phase in further detail.

In Fig. 100 are shown two Indian fathers and their sons,

whom we studied in Peru. The father andson shown above

lived at Talara, in a highly modernized Indian colony. The

father worked in the oilfields on the coast. This district is an

arid desert into which practically all food has to be shipped

forthe large colony engaged in the oil industry. The father

was born while his parents were using thenative foods of the

coast, including an abundance of sea foods. The son was

born to his parents afterthey had adopted the foods of

modern civilization. The father and son shown below, lived

in the highSierras. The father is an Indian descendant of the

Incas and was bom while his parents were living onthe

native dietary of the high plateau country, near Cuzco. After

the adoption of the modern foods by
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the parents, the son shown to the right was born. It is

important to keep in mind that the markedchange in these

fathers and sons has occurred in the first generation after

the parents have adopted thewhite man's foods, and has

occurred in spite of heredity.



FIG. 100. Disturbed heredity. Above, father a

primitivecoastal Indian of Peru with normal facial and dental

archdevelopment. Son at right presents distortions of both

facialand dental arch form. Below, father a primitive

AndeanIndian with excellent facial and dental arch form. His

son atright has not reproduced the racial pattern. Both sons

are full

blood.

In Fig. 101 above is shown a Wakamba father in central

Africa, a man who is working for therailroad company which

contributed largely to the food supply for the laborers. The

boy shown at theright was born after the parents had

adopted the imported foods. In the lower picture, in Fig. 101,

isseen a Fiji Islander and his son. The father was born to

parents living on the native foods, and his sonwas born after

the adoption of the white man's foods. All these are typical



cases of the inhibition ofNature's normal procedure. We have

additional data which indicate that our problem is

associatedwith a progressive lowering of reproductive

capacity on the part of one or both of the parents.
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FIG. 101. Disturbed heredity. Above, the father is a

primitiveWakamba of Central Africa. His son at right has

notreproduced the tribal pattern. Below, the father presents

thetypical Fijian primitive facial and dental arch form. His

son atright has a narrowed arch and change in facial form.

Bothsons are full blood.

In photographing the members of modernized families,

regardless of racial stocks, we frequentlyfind that changes in



facial expression appear in the younger members of the

family. This change infacial contour within a family does not

occur in the primitive races, while on their native dietary.

In contrast with this we see, in Fig. 102, two sisters and two

brothers. In each pair there is amarked change in the facial

form of the younger. The arches and the nostrils of the

younger child arenarrower and there is a marked lack of

development in both the middle and lower thirds of the face.
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FIG. 102. Disturbed heredity. Quichua Indians. Note

themarked change in shape of the face and dental arches of

theyounger sister at the right. Also of the younger brother at

theright. These families demonstrate a lowering of

reproductivecapacity of the parents with the later born

children.

Very striking illustrations of this progressive degeneration in

the children of a given family werefound among the

modernized aborigines of Australia. Two views of brothers

are shown in Fig. 103(upper). The father and mother of

these two boys were born in the Bush. They were living,

whenphotographed, in one of the reservations, on the

imported modern foods which were provided by



thegovernment. This is also illustrated in the lower

photograph. Note the marked underdevelopment ofthe

middle third of the face of the girl.

FIG. 103. Disturbed heredity. These children are

AustralianAborigines. Note the marked change in facial and

dental archform in the younger child at the right in both

families. This isdepressed reproductive capacity of the

parents.

Striking instances were frequently seen among the

modernized Maori of New Zealand. Two sisterspresenting two

extremes of facial form are shown in the upper section of Fig.

104. The girl to the leftis the older. She has the typical tribal

pattern which has been completely lost in her younger sister

tothe right.
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FIG. 104. Above, two Maori girls in New Zealand and

below,two white girls in Peru. Note the facial change in the

girls atthe right compared with their older sisters.

If the change in facial form were the result of racial

admixture, we should not have the types ofdeformity

patterns that these cases show. Indeed, in the same family

we should not find severaldifferent deformity patterns. The

lack of development downward of the upper anterior incisors

andthe bone supporting them is illustrated for the younger

child, in Fig. 103 lower right. It will be notedthat when this



girl's molar teeth are in contact her front teeth still miss

occluding by a considerabledistance.

Members of the white race are affected in a similar manner.

In Fig. 104 (lower) are shown twosisters; the younger to the

right reveals strikingly the lack of development of the

middle and lowerthird of the face. The fact that this

condition so frequently shows a progressively severe injury

in theyounger members of the family is a matter of great

importance in tracing the causative factors. It isimportant to

keep in mind that when the injury shows in the face of the

young child it becomes worsewhen the adult face forms. This

increase in deformity occurs at the time of the development

of thepermanent dentition, at from ten to fourteen years of

age.

In the islands north of Australia where contact with modern

civilization is just being made, theadult individuals showed

a constant reproduction of the tribal pattern, while those

born since contactwas made, had many divergences from

normal. In Fig. 105 will be seen a family of six individuals.
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Four were born before the modern store was put on that

island and two after the parents had comeinto contact with

the influence of the imported foods. It will be seen that the

four older brothers showmarked uniformity of facial design,

and that all have reproduced the tribal pattern. The two

youngermembers show definite change in facial pattern.

This is also illustrated in Fig. 106 above, in whichthe oldest

brother was born before the store was put on Badu Island,

and the three younger, after theestablishment of the store

twenty-three years ago.



FIG. 105. Of these six brothers the four older were born

onBadu Island before the white man's store was established.

Thetwo younger at right below, after. Note change in facial

form.
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FIG. 106. Above, the brother at the right was born before

thestore was put on Badu Island, the three younger, after.

Notethe change in facial form. Below, note that the dental

archesare too constricted to provide space for the erupting

cuspids.

This boy is the one shown at the left in Figure 107.

This problem of progressive degeneration in the younger

members of the family is again illustratedby the group

shown in Fig. 107. The older girl has reproduced the tribal

pattern of the race withnormal broad, dental arches. The

second girl shows marked narrowing and lengthening of the

face.The third child, a boy, shows very marked divergence

from the tribal pattern. This group is shownbelow with their

teeth exposed. It will be seen that the oldest girl has broad

dental arches typical ofNature's normal design. The second

girl has a marked depression laterally in the molar and



bicuspidregion producing a narrowing of the palate. The

third child has in addition to the narrowing of theface a

marked deficiency in bone growth so that the cuspids both

above and below are forced entirelyoutside the arch. The

total circumference as well as the breadth of the upper arch

is so reduced thatspace is not available for the cuspids. They

will be seen imbedded high in the tissue, as illustrated inthe

lower picture of Fig. 106.

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (236

de 316)06/07/2006 7:50:08

FIG. 107. Natives from islands north of Australia. Above,note

the progressive facial change in the younger sister



andbrother with lengthening and narrowing of the face and

body.

Below, note the broad arches of the oldest girl at the

right,lateral depression of the bicuspids and molars of the

next girland inadequate bone development of the boy's

face. These areon an island north of Australia.

Fig. 108 shows three white girl scouts in New Zealand. Note

that progressive narrowing of thebody including both

shoulders and hips has occurred in the younger members of

the family. This isalso shown in Fig. 107.
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FIG. 108. White Girl Scouts, New Zealand. Note

theprogressive lengthening and narrowing of the face

andnarrowing of the hips in the younger girl at the left.

It would be remarkable if these disturbances in the physical

pattern were limited to the face anddental arches. An

illustration of other deficiency injuries is shown in Fig. 109,

which shows threechildren in a modernized Maori family. It

will be seen that while the oldest girl has the typical

Maoriracial pattern of face, there is a marked lack of



development of the middle third of the face, withprogressive

severity of distortion in her two younger brothers. On

observing the feet it will be seenthat she has splendidly

formed feet while the second child has flat feet, and the

third child hasclubbed feet.
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FIG. 109. New Zealand Mann. Note the progressive changein

facial form of the two younger boys as compared with

theirolder sister. Then note the progressive change in their

feet.

Normal feet, flat feet and club feet.



I have found similar examples in several of the modernized

primitive racial stocks. The severity ofthe disturbing factors

may be different under different circumstances. Drought,

industrial depression,unemployment, and the like, all have

their influence. In Fig. 110 will be seen three Maori children

ofNew Zealand; the second child is smaller in stature than

the third and gives more evidence of facialinjury. While his

older sister and younger brother have normal feet, his quite

severe disturbance infacial growth is associated with club

feet.
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FIG. 110. New Zealand Maori. Note the marked undersize

ofthe second child and underdevelopment of the face

associatedwith marked deformity of the feet.

I have one patient who was the seventh of a family of eleven

children. All the children in thefamily have good facial

development, except this patient. She was born in the midst

of a severefinancial depression when the total amount of

money available for the food for the family wasreduced to a

very low level. The other children were born before or after

the depression, and were notinjured. In addition to this

patient's severe facial deformity, she has had some arthritis

and a generalrheumatic tendency. Her facial injury is

marked and is characterized by a lack of development of

themiddle third.

Deformities of the feet associated with facial deformity have

been found in several modernizedgroups of primitive racial

stocks. A typical case among the modernized Indians of Peru

is shown inFig. 111. The face of this boy shows abnormal

development with narrowing of the upper arch

anddisplacement of the teeth. This is associated with gross

deformity of one foot and shortening of theleg. He lives in

the high country. This phase is strikingly illustrated in Fig.

112 where the face is verybadly injured and both feet are

seriously clubbed. This boy is a Coastal Indian.
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FIG. 111. This boy is a modernized Indian in the high

Sierraof Peru. Note the disturbed development of the

faceassociated with the deformity of one foot.
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FIG. 112. This is a modernized coastal Indian of

Ecuador.Note the serious facial and dental arch distortion

associated

with club feet.

The serious expressions of physical deformities which we

found had occurred in several primitiveracial stocks, after

they have become modernized sufficiently to be using the

foods of our moderncivilization, are occurring in our modern

American families with equal severity and great frequency.

One method for determining the cause of these deformities

is through an examination of birth anddeath certificates to

note the recorded data relative to physical deformities. An

outstandingcontribution to this approach has been made by

Dr. D. P. Murphy, of the University of Pennsylvania.In an



examination of 130,132 individual death certificates that

have been recorded between 1929 and1933, he found

physical deformities recorded in 1,476 cases. Dr. Murphy

sent field workers to makea personal study of the family

histories by contacting the mothers or grandmothers, of

whom theywere able to locate 890. From this group he was

able to select 405 with sufficiently complete familyhistories

to allow tabulation in a form that would throw light upon the

birth rank and other data. Hisstudies strongly emphasize the

presence of a period of low reproductive activity. In

concluding one ofhis reports he states: (l)

Miscarriages, stillbirths, and premature births occurred more

often than would be expectedby chance in the pregnancies

immediately preceding and immediately following the

pregnancy
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which resulted in the birth of a defective child, and less

often than would be expected bychance in the remaining

pregnancies. Miscarriage, stillbirth, and premature birth

occurredmost often in the pregnancy immediately preceding

that of the defective child.

From the above observations, it is concluded that the birth

of a congenitally malformedchild may be only one

expression of a prolonged decrease in functional

reproductive activity,the other expressions being

miscarriages, stillbirths, and premature births.

It is suggested that the obstetrician has unusual reason to

suspect the possible existence of acongenital malformation



in the pregnancy which follows immediately after a

miscarriage, astillbirth, or a premature birth.

Shute, of the University of Western Ontario, London, Canada,

in a personal communication, statesthat he has been

impressed, in his studies of aborted fetuses, with the large

percentage that aremalformed. This seems to link the

malformations with the causative factors which have

resulted indecreased reproductive activity.

In connection with the production of imperfect infants, the

period in the formative process at whichthe injury occurs

and also its origin are important. Murphy has thrown

important light on this phasein his study of the cause of the

defectives in forty families with two or more malformed. (2)

Heconcludes: "Many if not most of the congenital

malformations met with in this study resulted fromdefects in

the germ plasm, which were present before fertilization."

Among the important questions that arise is the relative

responsibility of the two parents. As anapproach to this

phase Murphy (2) has made a study which deals with a

consecutive series of 884families in each of which there

appeared at least one congenitally malformed child. In forty

of thesefamilies, there were two or more malformed brothers

and sisters. He presents extensive data intabular form from

which he takes examples to illustrate his interpretation. He

states under the"Clinical Value of Study" the following:

It is evident from the above data (tables) that there is a

strong tendency for congenitalmalformations to duplicate in

siblings that belong to a consecutive series of families. And

alsothat such defects tend to appear rather frequently

among their more distant relatives. Thisduplication of

malformations is to be observed in the case of the more

serious types of defects,just as it is noticed in the less



serious ones. These findings lend support to the theory

thatcongenital malformations are primarily the result of

influences which affect the germ cellsprior to, rather than

after, fertilization. The validity of this theory is emphasized

by threeexamples taken from Tables I and II. Family 17 in

Table I contained 3 children with pyloricstenosis, two of

which were twins. Family 6 in Table II possessed 2 siblings

with cleft palate,conceived by the same father, but born to

different mothers. Family 8 in Table II contained 2children

both exhibiting an absence of the right half of the

diaphragm. It does not seem likelythat such sequences of

events as these could be the result of any forces that did not

operateuntil after fertilization had taken place. . . .

Since, as has been shown in a previous report, congenital

malformations are 24 times morecommon in siblings of

defective children than in the population at large, the

presentobservations should be of added clinical interest.
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Summary and Conclusions

1. A consecutive series of 40 families having 2 or more

congenitally malformed childrenhas been studied with

respect to the duplication of defects in siblings.

2. The defect observed in the first malformed child

reappeared in a subsequentmalformed sibling in about 50

per cent of all cases; the 50 per cent remainingincluding all

other possible defects.

3. In a second group of 39 consecutive families, in which a

malformed child possessed amalformed relative, the



malformation in the child and in the relative were identical

inabout 41 per cent of cases.

4. In 19 non-consecutive families with 2 or more malformed

children, the defect of thefirst child repeated in a

subsequent child in over half of the families.

It is significant that while these important factors are just

coming to light in our modernizedcivilization, the evidence

clearly indicates that several so-called primitive races have

been consciousof the need for safeguarding motherhood

from reproductive overloads which would reduce

thecapacity for efficient reproduction. For example, G. T.

Baden (3) in his book "Among the Ibos ofNigeria" states:

It is not only a matter of disgrace but an actual abomination,

for an Ibo woman to bearchildren at shorter intervals than

about three years. . . . The idea of a fixed minimum

periodbetween births is based on several sound principles.

The belief prevails strongly that it isnecessary for this

interval to elapse in order to ensure the mother being able

to recuperate herstrength completely, and thus be in a

thoroughly fit condition to bear another child. Should

asecond child be born within the prescribed period the

theory is held that it must inevitably beweak and sickly, and

its chances jeopardized.

Similarly, the Indians of Peru, Ecuador and Columbia have

been familiar with the necessity ofpreventing pregnancy

overloads of the mother. Whiffen (4) in his book "North-West

Amazons" states:

The numbers (of pregnant women) are remarkable in view of

the fact that husbands abstainfrom any intercourse with

their wives, not only during pregnancy but also throughout

theperiod of lactation-far more prolonged with them than



with Europeans. The result is that twoand a half years

between each child is the minimum difference of age, and in

the majority ofcases it is even greater.

It may also be important to note that the Amazon Indians

have been conscious of the fact that thesematters are

related to the nutrition of both parents. Whiffen states that:

These Indians share the belief of many peoples of the lower

cultures that the food eaten bythe parents-to some degree

of both parents-will have a definite influence upon the

birth,appearance, or character of the child.

This problem of the consciousness among primitives of the

need for spacing children has beenemphasized by George

Brown (5) in his studies among Melanesians and Polynesians

in which hereports relative to the natives on one of the

Solomon Islands as follows:
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After the birth of a child the husband was not supposed to

cohabit with his wife until thechild could walk. If a child was

weak or sickly, the people would say, speaking of the

parents,

"Ah, well, they have only themselves to blame."

These new data have a very important bearing on the

problems of degeneration in our moderncivilization. Since it

is true that a racial pattern can be changed in a single

generation our modernconcept and teaching with regard to

the role of heredity must be modified, in its relationship to

causeand effect. A deformity arising from intercepted

heredity is just as truly biologic as a deformityarising from



accumulated impacts as expressed in heredity. Instead of

blaming the past generationsfor the distortions or frailties of

our modern generation and thus relieving our own

generation ofresponsibility these new data indicate that the

social organization that is creating these divergenciesfrom

normal must alone accept the responsibility.

This completely changes some aspects of the theories and

practice of modern social education.Instead of planning the

care and management of distorted personality as though the

lesion were theresult of environmental influences upon a

normally organized individual, it should be looked upon asa

distortion affecting one link in the chain of heredity which is

neither the result of the distortions ofprevious links nor a

controlling factor for future links in the chain. The prognosis,

in other words,while being bad for the individual is not

necessarily bad for his or her descendants.

While many of the individuals who have suffered physical

distortions have apparently practicallynormal brain

development we shall see in the following chapter that a

certain percentage have sogreat a disturbance in brain

organization that they cannot and should not be considered

asindividually responsible for their behavior.

It is urgent therefore that the data presented in this chapter

be looked upon as an important key tothe progressive

degeneration that is taking place in many parts of the world

under the influence of ourso-called modern civilization. It is

a matter of profound significance that the most primitive

raceswere originally able to avoid the physical degeneration

so general in many communities today. It isalso a matter of

importance that the primitives recognized not only these

dangers but were consciousof and practiced adequate

means for preventing them. They had sufficient character to

achieve theends which they deemed essential. Weakness in



character may constitute the greatest barrier in

thereorganization and conservation of our modern

civilization.

Two serious defects from which many individuals in our

modernized civilization suffer areimpacted teeth and the

absence of teeth due to their failure to develop. It is

significant that in thearches of the primitive races

practically all teeth form and erupt normally, including the

third molars.In the modernized primitives and among our

modern whites with deformed dental arches many teethare

impacted and often several of the permanent teeth have

never formed. The evidence indicates thatthis, like the facial

and dental arch deformities is due to an absence of vitamin

A in the diet of themother during the gestation period or of

one or both of the parents prior to conception. The cause

isdiscussed in the next chapter.
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Chapter 18

PRENATAL NUTRITIONAL DEFORMITIES AND

DISEASE TYPES

A RELATIONSHIP between physical types and certain disease

susceptibilities has been recognized

by diagnosticians for centuries. The skill of many physicians

in reading intuitively and from externalsigns the nature of

their patients' troubles when these could not be classified

with precision played animportant part in the successful

warfare against disease in the period preceding the advance

inmodern laboratory technique. For many of the old-time

physicians, these constitutional qualities wereexpressed as

diathesis. An individual would be recognized as having a

phthisical diathesis (asusceptibility to tuberculosis).

Similarly, the arthritis group had a rheumatic diathesis.

While modernscience has undertaken to express its findings

numerically, the problem of reducing the diatheses

tomathematical formulas has required so many

overlappings, that it has been impossible to

establishdefinite limiting boundaries.

In my investigations regarding the types of individuals who

develop rheumatic group lesions as aresult of dental focal

infections, (l) I found that individuals could be divided into

very definite groupsin which 15.05 per cent with severe

lesions belonged to families in which similar disease

symptomshad occurred. Evidence was disclosed of a

systemic factor that played a controlling role indetermining



whether or not the individual would be seriously injured

from dental focal infections. Itbecame very clear that the soil

was quite as important a determining factor as was the type

ofinfection. This finding led me to broaden the scope of my

investigations to include a search forcontrol cases that were

free from the degenerative processes. I was not able to find

these controls inthe clinical material afforded by our modern

civilization, and therefore extended the search to

isolatedprimitive racial stocks.
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Associated with a fine physical condition the isolated

primitive groups have a high level ofimmunity to many of

our modern degenerative processes, including tuberculosis,

arthritis, heartdisease, and affections of the internal organs.

When, however, these individuals have lost this highlevel of

physical excellence a definite lowering in their resistance to

the modern degenerativeprocesses has taken place. To

illustrate, the narrowing of the facial and dental arch forms

of thechildren of the modernized parents, after they had

adopted the white man's food, was accompanied byan

increase in susceptibility to pulmonary tuberculosis.

In Fig. 113 will be seen four young people, examined in the

tuberculosis wards of the Juneau(Alaska) Hospital for Indians

and Eskimos. All exhibited marked evidence of prenatal

injury. Notethe cuspids erupting outside the line of the arch.

The teeth of the upper arch of the boy at the upperleft, pass

inside the teeth of the lower arch. His upper arch is so

narrow that even a finger could notbe passed between the

lateral walls. These pictures had to be taken with short

exposures in the poorlight of the wards. They reveal,

however, the conditions.



FIG. 113. Eskimo children seriously ill in the

tuberculosiswards of the government hospital at Juneau,

Alaska. Theywere too ill to be moved to good light for

photographing.Every tubercular child in these wards had

disturbed facialdevelopment and deformed dental arches.

The parents wereliving on modern foods.
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In Figs. 114 and 115 are shown several individuals

photographed in the tuberculosis hospital inNew Zealand.

Note the lack of development of the middle third of the face

and the narrowing andlengthening of the face. In several

individuals the teeth of the upper arch closed inside the

teeth of thelower arch, instead of outside, as in normal

persons. Here again, 100 per cent of the young peoplewith

tuberculosis gave evidence of injury in the formative period,

and 91.2 per cent of the totalnumber of patients were found

to have disturbed dental arches.



FIG. 114. These are patients in the Maori Hospital

fortuberculosis in New Zealand. Note the very

markedunderdevelopment of the middle third of the face

above andof both middle and lower thirds of the face below.

Everypatient under thirty years of age in these wards had

deformeddental arches and disturbed facial development.
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FIG. 115. These girls are also in the tuberculosis ward of

theNew Zealand Hospital for Maori. Note the

markeddisturbance in development of the face and dental

arches. Allhave pinched nostrils.

In Fig. 116 are shown four typical individuals in the

tuberculosis hospitals in Hawaii; one in Hiloand the other in

Honolulu. In each of these hospitals 100 per cent of the

individuals had abnormaldevelopment of the face and

dental arches.
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FIG. 116. These are native Hawajians in

tuberculosishospitals. Every child in the wards showed

markeddisturbance of facial development and dental arch

form.

While we know many of the factors contributing to the

nature of diatheses, I have found no datadealing with the

forces which determine diatheses, except the influence of

heredity. The data I ampresenting in this volume, deal with

forces other than heredity.

An outstanding advance in organizing the data which relate

the physical characteristics ofindividuals to their disease

susceptibilities has been made by the Constitutional Clinic

of ColumbiaUniversity and the Presbyterian Hospital of New

York, under the able direction of Dr. GeorgeDraper. He has

found it necessary in order to study man as a whole, to view

him from four differentangles: "his form, his function, his

immunity mechanism and his psychology." These four

attributeshe has designated as the "four panels of

personality." Dr. Draper has published

severalcommunications including two textbooks, one

entitled, "Human Constitution," (2) and the other,"Disease

and the Man." (3) Dr. Draper has approached this problem

from the data provided in themedical clinics, and therefore,

from the characteristics of affected individuals, whereas my

approachhas been through a study of the primitive groups

and the physical changes and disease susceptibilitieswhich

occur as a result of their modernization. The similarity of our

conclusions greatly emphasizesthe importance of the

findings of each. Dr. Draper has emphasized the importance

of the face and ofthe dental arches in the general matter of

susceptibility to disease. He closes one of his

chapters,entitled The Relation of Face, Jaws and Teeth to

Human Constitution and Its Bearing on Disease, as
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follows:

The lessons which we have learned from these observations,

however, is that the face andjaws hold much information of

value to the student of the human being. As clinicians in

thefield of internal medicine we have been taught to

observe the gums and teeth in order to detectpossible foci of

infection. But for the student of clinical organismalism, the

teeth and jawshold much valuable information about the

total personality. For the worker in the dentalbranch of

medicine it would seem that an unusual opportunity is

offered for extending suchobservations and correlations. It

may very well be that the dental student who

becomesinterested in the relation of the mouth to the

organism may form a most important link with

theresponsibilities of internal medicine.

The more we come to view man as a totality, as an organism

which functions as a wholeand not as a collection of

separate elements, the more do all the special branches of

medicinebecome fused with the general concept which

forms the basis of this discussion, namely, therelation of the

human organism as a whole to those various reactions of

maladjustment withenvironment which we call disease.

It is clear that a definite association of abnormal facial

patterns with specific diseasesusceptibilities exists. From my

studies it is also clear that these abnormal facial patterns

areassociated with influences resulting from a change in the

nutrition of the parents of the individual.



We are at this point concerned with the forces that underlie

these phenomena.

In approaching this problem as it applies to human beings,

much can be learned from a study ofdomestic and wild

animals. Until recent years it has been common knowledge

among thesuperintendents of large zoos of America and

Europe that members of the cat family did notreproduce

efficiently in captivity, unless the mothers had been born in

the jungle. Formerly, thismade it necessary to replenish

lions, tigers, leopards and other felines from wild stock as

fast as thecages were emptied by death or as rapidly as new

stock should be added by enlargement.

The story is told of a trip to Africa made by a wild animal

specialist from the London zoo for thepurpose of obtaining

additional lions and studying this problem. While in the lion

country, heobserved the lion kill a zebra. The lion proceeded

then to tear open the abdomen of the zebra and eatthe

entrails at the right flank. This took him directly to the liver.

After spending some time selectingdifferent internal organs,

the lion backed away and turned and pawed dirt over the

carcass which heabandoned to the jackals. The scientist

hurried to the carcass and drove away the jackals to study

thedead zebra to note what tissues had been taken. This

gave him the clue which when put into practicehas entirely

changed the history of the reproduction of the cat family in

captivity. The addition of theorgans to the foods of the

captive animals born in the jungle supplied them with foods

needed tomake reproduction possible. Their young, too,

could reproduce efficiently. As I studied this matterwith the

director of a large lion colony, he listed in detail the organs

and tissues that were particularlyselected by animals in the

wilds and also those that were provided for animals

reproducing incaptivity. He explained that, whereas the

price of lions used to be fifteen hundred dollars for a



goodspecimen, they were now so plentiful that they would

scarcely bring fifteen cents. If we observe theparts of an

animal that a cat eats when it kills a small rodent or bird, we

see that it does not selectexclusively the muscle meat.
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During my biological investigations using animals, I have

had barn rats gnaw their way into theroom where the rabbits

were kept and kill several animals during a night. On two

different occasions,only the eyes of the rabbits had been

eaten, and the blood may have been sucked. On

anotheroccasion the brains had been eaten. It was evident

that these rats had a conscious need for specialfood

elements that were provided by these tissues.

No phases of the problem of physical degeneration can be as

important as knowledge of the forcesthat are at work and

the methods by which they operate. It is clear from the data

presented in previouschapters that these forces can become

operative with sufficient speed to make a difference in

twogenerations, one succeeding the other. It is also clear

from preceding data that these forces originatein the change

of the nutrition of the parents.

A chemical analysis of the food (Chapter 15), discloses a

marked reduction in the intake of someof the vitamins and

minerals in individuals who are undergoing a degenerative

process.

Many investigators have presented important data dealing

with the role of vitamin A in prenatal aswell as postnatal

growth processes. It is known that the eye is one of the early

tissues to developinjury from the absence of vitamin A,



hence the original name for this vitamin was the

xerophthalmicvitamin. The importance of vitamin A to the

eye, and the fact that this vitamin is stored in eye

tissuehave been emphasized by several investigations.

Wald (4) in discussing vitamin A in eye tissues states:

Extracts of eye tissue (retina, pigment epithelium and

choroid) showed the characteristicvitamin A absorption

band at 620 mu. with the SbC13 test and were also potent in

curingvitamin A deficient rats. The concentration of vitamin

A was very constant for differentmammals, at about 20 Y per

g. dry tissue. Values for frog tissues were much higher.

This comment is of interest in connection with the

observation that I have previously quotedregarding the raid

of barn rats on the rabbit cages in the stress of deep winter.

While it has beenshown that vitamin A is essential for the

normal function of eyes, its role in the formation of

eyetissues has not been clearly understood. Probably the

most sensitive procedure for testing thedepletion of vitamin

A in domestic animals today is by observing their behavior

in semi-darkness.

Edward Mellanby (5) has presented important new data

dealing with vitamin A deficiency anddeafness. He states in

an abstract of a paper read before the Biochemical Society,

in London inNovember 1937, the following:

In previous publications 1 have shown that a prominent

lesion caused by vitamin Adeficiency in young animals,

especially when accompanied by a high cereal intake,

isdegeneration of the central and peripheral nervous

systems. In the peripheral system it is theafferent nerves

which are principally affected, including the eighth nerve,

both cochlear andvestibular divisions. It has now been



possible to show that vitamin A deficiency produces inyoung

dogs degenerative changes in the ganglia, nerves and

organs of both hearing andbalance inside the temporal

bone. All degrees of degeneration have been produced, from

slightdegeneration to complete disappearance of the

hearing nerve. The nerves and ganglion cells
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supplying the organ of Corti are more easily damaged than

those of the vestibular division. Asmight be expected when

once the spiral ganglion cells have disappeared, additions of

vitaminA to the diet have no effect, and the organ of Corti

remains completely denervated. The"inattention" of dogs on

these diets which 1 previously ascribed to cerebral defect

isundoubtedly due to deafness. It now remains to determine

whether these results may beextended to explain certain

forms of deafness in man.

The serious effects of deficiency in vitamin A on pregnant

rats has been investigated and reportedby Mason (6) as

follows:

Abnormalities are described in the pregnancies of rats

maintained on diets deficient invitamin A in varying degree.

Prolongation of the gestation period up to 26 days in severe

casesand a long and difficult labour which might last 2 days

and often resulted in death of bothmother and young were

characteristic.

Defects due to deficiencies in vitamin A in the diet of dairy

animals, (pregnant cows, theiroffspring and normal calves

fed on the milk from those cows) have been reported upon

by Meigs andConverse (7) as follows:



In 1932 we reported from Beltsville evidence that farm

rations frequently fed to calves maybe dangerously low in

vitamin A, and that milk produced by cows fed hay which

has lost itsgreen color may be an unsafe source of vitamin A

in the calf ration. This preliminary paperreported results

dealing with four cows which had been fed over two years

on a good grainmixture and late-cut low-color timothy hay.

Of six calves born of these cows, two were dead,one was

unable to stand and died shortly after birth, and three were

both weak and blind. Thefact that cows so fed were unable

to properly nourish their calves before birth led to

thequestion whether the milk from these cows might not be

deficient for normal growth of calvesfrom other cows fed on

rations adequate in vitamin A. This preliminary report

included resultson three normal calves fed milk from those

cows fed low-color timothy hay. The three calvesdied at fifty-

seven, sixty-two, and seventy-one days of age, respectively.

Since growth, prenatal and postnatal, is related directly to

the pituitary body, we are speciallyinterested in the

knowledge available on the functioning of this gland.

The work of Barrie (8) throws important light on this subject.

He has reported as follows:

Partial deficiency of vitamin E as shown in the female rat fed

on a diet containing only atrace of vitamin E but which is

otherwise complete, results in the prolongation of

gestation,which may be continued as long as 10 days

beyond the normal period. The offspring underthese

conditions are abnormal. These young may develop slowly

and be thin and undersized inspite of sufficiently profuse

lactation, or they may become extremely fat and develop a

legweakness and carpopedal spasm about 18 days after

birth. Animals of both types have thinskulls and short silky

fur. Complete E deficiency in the adult also produces the soft



fur andimperfectly calcified skull. Partially E deficient

animals occasionally give birth to a litter butfail to lactate.

The changes observed are similar in several ways to those

produced by hypophysectomy(surgical removal of pituitary

gland). Marked degranulation of the anterior pituitary is

found in
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both the abnormal young and the adult sterile animals. Lack

of vitamin E therefore produces avirtual nutritional

hypophysectomy in the young rat.

The inability of various species to complete gestation when

vitamin E is not provided in adequatequantity has been

reported by many investigators. A. L. Bacharach, E.

Allehorne and H. E. Glynnhave used their study of this factor

as a means of estimating the quantity of vitamin E in the

diet. (9)They state:

A diet suitable for work on vitamin E causes female rats, fed

on this diet from weaning, to show agestation-resorption

rate not significantly differing from 100 per cent; when the

diet is supplementedwith adequate amounts of vitamin E,

also administered from weaning, the live litter rate does

notdiffer significantly from 100 per cent. It is found that, on

such a diet, the percentage of implantations(conceptions) is

markedly different between animals that have been

submitted to a single gestation-resorption, owing to lack of

vitamin E, and animals that are mated for the first time. The

authorssuggest that the process of undergoing gestation-

resorption brings about some deep-seated changes inthe

reproductive mechanism of the rat, of a kind not hitherto



recognized as characterising the vitaminE deficiency

syndrome.

One of the outstanding changes which I have found takes

place in the primitive races at their pointof contact with our

modern civilization is a decrease in the ease and efficiency

of the birth process.When I visited the Six Nation

Reservation at Brantford, Ontario, I was told by the

physician in chargethat a change of this kind had occurred

during the period of his administration, which had

coveredtwenty-eight years and that the hospital was now

used largely to care for young Indian women

duringabnormal childbirth (Chapter 6).

A similar impressive comment was made to me by Dr. Romig,

the superintendent of thegovernment hospital for Eskimos

and Indians at Anchorage, Alaska. He stated that in his

thirty-sixyears among the Eskimos, he had never been able

to arrive in time to see a normal birth by aprimitive Eskimo

woman. But conditions have changed materially with the

new generation ofEskimo girls, born after their parents

began to use foods of modem civilization. Many of them

arecarried to his hospital after they had been in labour for

several days. One Eskimo woman who hadmarried twice, her

last husband being a white man, reported to Dr. Romig and

myself that she hadgiven birth to twentysix children and

that several of them had been born during the night and

that shehad not bothered to waken her husband, but had

introduced him to the new baby in the morning.

Sherman, (10) who has made many important contributions

to our knowledge of vitamin A, hasshown in a recent

communication that an amount of vitamin A sufficient to

support normal growthand maintain every appearance of

good health in animals, may still be insufficient to meet the

addednutritive demands of successful reproduction and



lactation. With the failure to reproducesuccessfully, there

usually appears in early adult life an increased susceptibility

to infection, andparticularly a tendency to lung disease at

an age corresponding to that at which

pulmonarytuberculosis so often develops in young men and

women. He states, further, that vitamin A must besupplied

in liberal proportions not only during the growth period but

during the adult period as well,if a good condition of

nutrition and a high degree of health and vigor are to be

maintained.

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (254

de 316)06/07/2006 7:50:08

Hughes, Aubel and Lienhardt (li) have shown that a lack of

vitamin A in the diets of pigs hasresulted in extreme

incoordination and spasms. They also emphasize that gilts

bred prior to the onsetof the nervous symptoms either

aborted or farrowed dead pigs.

Hart and Gilbert (12) have shown that the symptoms most

commonly seen in cattle having avitamin A deficiency are

the birth of dead or weak calves, with or without eye lesions.

They reportalso a condition of newborn calves which

simulates white scours, and the development of eye

lesionsin immature animals.

Hughes (13 has shown that swine did not reproduce when

fed barley and salt, but did so when codliver oil was added

to this food.

Sure (14) has shown that a lack of vitamin A produces in

females a disturbance in oestrus andovulation, resulting in

sterility. Further, he states, that resorption of the fetus may

be produced bylack of vitamin A, even on a diet containing



an abundance of vitamin E, which is known as the anti-

sterility vitamin.

One of the most important contributions in this field has

been made by Professor Fred Hale, of theTexas Agricultural

Experiment Station, at College Station, Texas. He has shown

that many physicaldeformities are readily produced by

curtailing the amount of vitamin A in the ration of pigs.

Heproduced fifty-nine pigs (15) that were born blind, every

pig in each of six litters-where the motherswere deprived of

vitamin A for several months before mating and for thirty

days thereafter. In pigs,the eyeballs are formed in the first

thirty days. He found, as have several others, that depriving

pigs ofvitamin A for a sufficient period produced severe

nerve involvements including paralysis and spasms,so that

the animals could not rise to their feet. He reported that one

of these vitamin A deficient pigsthat had previously

farrowed a litter of ten pigs, all born without eyeballs, was

given a single dose ofcod liver oil two weeks before mating.

She farrowed fourteen pigs which showed

variouscombinations of eye defects, some had no eyes,

some had one eye, and some had one large eye andone

small eye, but all were blind.
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FIG. 117. Above, this pig was one of fifty-nine born

withouteyeballs and with other serious deformities due to

lack ofvitamin A in the mother's diet. Offspring of these

blind pigswhen normally fed had perfect eyes and no

deformities.Below, A, at left shows normal eye of a pig at

nine months.B, at right shows partial eyeballs and optic

nerves producedin offspring when one dose of vitamin A was

given twoweeks before mating. (Courtesy of Professor Fred

Hale.)

In Fig. 117 I am able through Professor Hale's kindness, to

show an eyeless pig and a normal eyeof a pig (at the left)

and (at the right) a pair of incomplete eyes from a pig born

in the litter justmentioned. This one dose of vitamin A made

possible the partial formation of optic nerves andeyeballs. A

typical eyeless pig is shown in Fig. 118 (lower). Note its

deformed ears. Among the manyphysical injuries which



develop in the pigs born to sows fed on a diet deficient in

vitamin A areserious defects of the snout, dental arches,

eyes and feet. This pig was born without eyeballs. It alsohad

club feet and two tumors. In Fig. 118 (upper right) is shown

a pig with cleft palate, and in Fig.

119 (upper right) one with double hairlip. In Fig. 118 (upper

left) is shown a boy with cleft palate anddefective eyes. One

of the very important results of Professor Hale's

investigations has been theproduction of pigs with normal

eyes, born to parents both of whom had no eyeballs due to

lack ofvitamin A in their mother's diet. The problem clearly

was not heredity. Two litters, one containingnine pigs and

the other eight, which were born to mothers that had been

deprived of vitamin A beforemating and for thirty days

thereafter, produced the following lesions: All had complete

absence of
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eyeballs; some lacked development of the opening of the

external ear; others had cleft palate, harelip,displaced

kidneys, displaced ovaries, or displaced testes.



FIG. 118. Upper left: Boy has cleft palate, and harelip.

Upperright: Pig has cleft palate, no eyes. Below, Pig has club

feet,deformities of the ears, two tumors and no eyeballs due

tolack of adequate vitamin A in the mother's diet. (Kindness

of

Professor Flale.)
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FIG. 119. Many young of modern domestic animals are

bornwith deformities. At the upper left is seen a pup with

cleftpalate. In two previous litters all the pups were

deformed andunable to live. At the upper right is one of

Professor Hale'spigs with double harelip. Below two blind

lambs and one

with club foot.

It is of interest that in October, 1935, Professor Hale reports

that the Texas AgriculturalExperiment Station was informed

that a litter of fourteen pigs had been born blind in June,

1935, on afarm at Ralls, Texas. Of these, six pigs were raised

and brought to the Station for further study. Thefarmer

owning the pigs stated that no green feed was available on

his farm from March, 1934, untilMay, 1935. It will be noted

that this condition paralleled the experimental conditions at

the stationunder which by restricting vitamin A before and



immediately after gestation fifty-nine pigs wereproduced

without eyeballs.

Professor Hale reports that in April, 1935, a litter of seven

pigs were born blind at McGlean,

Texas, which was suffering from drought conditions, similar

to those at Ralls. The litter and damwere purchased by the

Experimental Station. Matings were made between blind

pigs. These were fedrations containing ample vitamin A, and

normal pigs with normal eyeballs were produced. Even

themating of a blind son with his mother who had produced

him when on deficient diet, produced onlynormal pigs when

both had ample vitamin A. He states, "If an hereditary factor

had been the cause ofthis congenital blindness, these

matings would have produced some blind pigs, even if

vitamin A
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were present in the ration." The problem of congenital cleft

palate has been very embarrassing tothose parents whose

children have been so afflicted. It is of interest that breeders

of fancy dogs arefrequently embarrassed by having this

problem develop in their kennels or among litters born

toparent stock obtained from their kennels.

In Fig. 119 (upper left) I have shown a water spaniel pup

with cleft palate. This pup was not able tonurse because of

the impossibility of producing suction without a palate.

When fed artificially themilk was expelled through the

nostrils. The mother had given birth to two previous litters

all of whichwere dead at birth or died soon after. Her diet



had been reinforced with mineral calcium phosphate

intablet form hoping to insure normal offspring. This is not

nature's method.

I am informed by a veterinary that he has experienced

trouble with harelip, cleft palate or seriousfacial deformities

among dogs that are pets in homes where they are lavishly

coddled and fed thethings they like best. He stated that he

has more trouble with head defects in bulldog pups than

anyother breed.

There are few if any problems connected with modern

degeneration on which so much light isthrown as that

supplied by recent investigations on the problems of

paternal responsibility for defectsin the offspring. There are

several reasons for this. Because the mother has the sole

responsibility forthe nourishment of the fetus during the

formative period and she alone provides the

handicapsincident to the process of birth, it is very natural

that defects are practically all interpreted as

beingassociated with these processes. This unfortunately,

has been embarrassed further by the fact thatsince

distortions in behavior do not appear until sometime after

birth, normality was largely assumedto be present up to the

time of their appearance, and therefore of necessity would

be contributionsfrom the child's environment. As such they

would be subject naturally to treatment by

applyinginfluences to change the mental environment.

Hence the entire problem of the role of the sex cellsthrough

controlling the architecture of the body including the brain

has been largely overlooked. Veryimportant light is thrown

on this problem in the data provided on the pup shown in

Fig. 120. Thisshows a dachshund pup with cleft palate and a

very severe spinal deformity. This is not unlikedeformities

frequently seen, or unlike that of the pup shown in Fig. 119.

The highly significantcircumstance is the fact that these



same deformities not only appeared also in another pup of

thissame litter but in one pup in each of three other litters

about the same time. While four mothers wereinvolved these

four litters were all sired by one father. The paternal

responsibility is clearlyestablished.
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FIG. 120. This pup had cleft palate, as seen above,

andgrossly deformed spine, as shown below. It was one of

twopups born in the same litter with the same defects and

one offive pups born in four litters with these same defects.

Fivedifferent mother dogs were involved but all pups were

fromthe same father dog.



At the right in Fig. 119 a lamb is shown with club feet and

two lambs without eyeballs. I am toldthat in some of the

sheep raising states quite a number of deformities occur in

lambs at birth. Onewriter states:

These deformities may maintain themselves in any number

of ways. We have them two-headed, 5 and 6 legs, 2 tails,

born without eyes, hermaphrodites, born with ribs on one

side andany number of such deformities. A common

deformity in sheep is under-shot and over-shotjaws. This

simply means that the upper jaw extends farther to the front

that the under jaw andthe front teeth do not meet. This is

called over-shot and the reverse is called under-shot.

It will be noted that a common deformity in sheep relates to

an under-development of either theupper or lower jaw which

is one of the most common expressions of disturbed

development inhumans.

Some illustrations of the deformities that may occur in

domestic animals are shown in Fig. 121.
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Above are seen two cows each with an extra foreleg

attached to the shoulder; below, to the left isshown a

double-faced calf which also had a cleft palate; to the right a

cat with deformed legs.

FIG. 121. Typical deformities in domestic animals. Above,two

cows with an extra foreleg hanging from the shoulder.Below,

left, double faced calf. Right, cat with deformed legs

In corresponding with Professor Hale, I inquired whether

they had information as to the effect ofvitamin A deficiency

on the sire. He replied, "If we reduceed the vitamin A

content of the body of thesire, he would become sterile and,

therefore, we could not try this procedure." The question

arises asto what the effect would be of a less severe

depletion of vitamin A of both parents.

It is a very easy matter to place the full responsibility on the

mother, when defects develop in thechildren. These data

indicate that either parent may contribute directly to certain

of the defects of thechildren, due to defects in the germ

plasm.

A practical case from my field studies includes a full-blooded

Eskimo woman who was marriedtwice, the second time to a

white man, by whom she had several children. She had

insisted onselecting and preparing the native foods for

herself, though she prepared the white man's importedfoods

for him. With a total of twenty-six pregnancies she did not

have any tooth decay. He hadrampant tooth decay, and a

marked abnormality in the development of face and of the

dental arches.Several of the children had incomplete

development of the face and of the dental arches. One of the

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (261



de 316)06/07/2006 7:50:08

girls who was married had very narrow dental arches and

nostrils and a typical boyish type of bodybuild. Unlike her

mother, this girl had a very severe experience in the birth of

her only child andinsisted that she would not take the risk of

having another. Several daughters have narrow arches.

The question arises whether the deficient nutrition of the

father may have been the contributing factorin the injury of

their children.

New light is being thrown on human problems by animal

investigations. One study that isparticularly instructive has

been conducted by McKenzie and Berliner of the University

of Missouri.(Bulletin No. 265.) The experimental animals

used were sheep. Their studies indicated to them thatthey

could predict the level of fertility of the sire by studies made

on the seminal fluid. They foundthat the percentage of

abnormal spermatozoa increased to 84 per cent under

unfavorable conditionsand reduced to less than 15 per cent

under favorable conditions. When the unfavorable

conditionscharacterized by these abnormal spermatozoa

prevailed the females did not conceive. Hightemperature

proved to be an important controlling factor as indicated by

variation in percentage ofabnormal sperm. In one breed the

average variation was from 2.5 per cent in January to 22 per

centdefective in August; in another breed from 18 per cent

in January to 73 per cent defective in August.They also

found that the same result could be produced in the winter

by keeping the sires in heatedrooms or by applying heat

externally. They further found that when the percentage of



abnormalsperm was high a condition of sterility was

apparently established. In a personal communication

fromProfessor McKenzie he states that their inference is that

with a high percentage of abnormal spermthe ova either are

not fertilized or that fertilization takes place and that

prenatal death occurs in acertain number of the cases, and

that there is an appreciable prenatal death loss in sheep,

horses,cattle, and swine. I have referred to the data

presented by Mall indicating that 15 per cent of

humanconceptions in England are expelled as deformities in

the second and third month of gestation.McKenzie also

presents data relating to swine in which a sire that showed a

high percentage ofabnormal sperm was bred to two groups

of sows of similar breed. One was maintained in a

barnwithout access to pasture, the other received similar

rations plus access to pasture. The group withoutpasture

produced a high percentage of mummies, small litters, and

abnormal pigs (open abdominalwalls with viscera protruding

and exposed spine in the region of the lumbar vertebrae).

The secondgroup on the same food with the addition of

pasturage produced normally large-size litters

withoutmummies. The following year this experiment was

repeated reversing the groups of sows and using asimilar

high percentage of defective sperm in the same sire. The

same results occurred, with thegroup maintained without

access to pasture. This emphasizes the need for the vitamins

and mineralsthat are provided in natural foods, particularly

vitamin A and seems to relate to the studies of Hale inwhich

the absence of vitamin A produced gross defects. These

studies on domestic animals stronglyemphasize the

necessity that both parents shall have adequate nutrition

before conception occurs andsubsequently for the mother.

Until very recently there has been exceedingly little

literature dealing with the factors contributingto the

abnormal development of fetuses in either domestic animals



or humans. Williams, who is oneof the few students of this

problem as it relates to domestic animals, in referring to this

phase hascommented that there is no treatise in the English

language on teratology (development of monsters)in

domestic animals. (16) He emphasizes that these defects are

growing in numbers and economicimportance. He refers to

Burki's studies in Switzerland indicating that this difficulty

has constantlyand enormously increased in his territory. This

veterinary has asked "Are our cows degenerating?" Itis of

interest that a type of deformity commonly recognized

among veterinaries as a distortion of the
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head presenting a lack of development of the bones of the

middle part of the face including the upperjaw is commonly

called "bull-dog calf." This is particularly important in

connection with the frequenthuman deficiency of lack of

development in the middle third of the face. Williams

emphasizes thecommon knowledge that Boston bull-dogs

are not prolific and because of the difficulty of givingbirth to

their young, some veterinarians resort routinely to caesarian

section. Fortunately, seriouslydeformed specimens are

seldom born alive and usually do not continue to term.

Williams states thatLoje has observed ten grossly deformed

calves of a particular type that were traced to the same

sire;also a series of five with this deformity reported by Hutt

were traced to one sire. Among thedeformities in domestic

animals cleft palate or absence of palate is very common.

These studies ondomestic animals strongly emphasize two

facts; first, that deformities among these animals are

verysimilar to those that develop in humans, and second,

that the defects are largely related to the originalgerm cells

and that the male may provide the defect quite as well as



the female. Several of theprimitive races have understood

and provided against these mishaps.

Moench and Holt of the Cornell Medical School and New York

Hospital (17) have made importantstudies on humans and

have found a very high incidence of sterility when abnormal

forms ofspermatozoa reached 25 per cent. Among the

abnormal forms they found one particular family with

aparticular type of abnormal sperm reaching 12 per cent.

Their breeding record was decidedly bad andfetal

malformations repeatedly occurred. In their group, in 63

sterile matings the men were normal 21times and abnormal

37 times. They listed over 40 different abnormal or

deformed types of sperm.They conclude:

1. In a normal semen the abnormal sperm heads do not

exceed 19 to 20 per cent.

2. When the sperm head abnormalities reach 20 to 23 per

cent, impaired fertility can beassumed.

3. When the sperm head abnormalities are above 25 per

cent, clinical sterility is usuallypresent.

An important contribution to the question of the relation of

the germ cells of the father to the typeof defects that are

prevalent in his family history has been made in recent

studies conducted inGermany. (18)

Two German surgeons concerned with enforcing the

sterilization law in Berlin have takenadvantage of their

opportunities to make an important contribution to the

study of fecundity.

Several studies have been published previously, of the

spermatozoa of normal men. Thisbook offers a study of the

spermatozoa of men who had been diagnosed as



hereditarilydefective. At the time of the operation, the upper

part of the vas deferens was washed out, andthe sperm thus

obtained were studied in great detail, 20 different types of

abnormality beingdistinguished.

In their control studied, the normal man is found to produce

19 per cent of morphologicallydefective sperm. By contrast,

the chronic alcoholic patient produces 75 per cent of

defectivesperm.

Previously it has been assumed that as much as 25 per cent

or 30 per cent of abnormal
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sperm were a good evidence of lowered fertility if not of

sterility. But the fertility of thesechronic alcoholics was not

diminished, the authors claim.

In cases of inherited mental defect, 62 per cent of abnormal

sperm were produced,accompanied by low fecundity,-as is

the case generally with the mentally defective male. Onthe

other hand, in hereditary deafness, 62 per cent and in

hereditary blindness 75 per cent ofdefective sperm

appeared.

Epilepsy and schizophrenia (dementia praecox) both

supposed to be constitutional in origin,show less

abnormality of spermatozoa (58 per cent and 54 per cent

respectively) thanblindness and deafness.

The fact that in the past almost the entire emphasis of

change in physical, mental and moralqualities has been

assigned to the forces of heredity, strongly emphasizes the

lack of informationregarding the nature of the forces at work



and the points at which their influence constitute

thedetermining factors. The data previously presented in

this chapter dealing with the role of vitamins Aand E throw

valuable new light on this phase. It is important, however,

that new data are availabledealing with the factors which

injure the germ cells and which Tredgold has spoken of as

"poisonedgerm cells."

In a personal communication received from Professor T. S.

Sutton of the College of Agriculture,Ohio State University,

he makes the following observation:

For several years we have been interested in the study of

the effects of vitamin Adeficiency. Right now our main

consideration is the effect of this deficiency on reproduction.

We find that a diet low in vitamin A will cause reproductive

failure, which seems to be causedchiefly by a degeneration

of the germinal epithelium of the gonad. This is particularly

true inthe case of the male. I think we have rather

convincing evidence that this is a direct dietarydamage to

the gonad (ovary or testis), rather than a disruption of the

endocrine balance whichmight result in sterility as appears

to be the case in vitamin B deficiency.

The degenerative processes which occur in nerve tissues

due to vitamin A deficiency have beenstudied by Professor

Sutton and his associates. (19) They have been able to show

detailed progressivedegeneration within nerve fibers as a

result of vitamin A deficiency.

In the light of the newer information it is quite clear why we

may have anyone of the followingdistinct expressions in the

reproductive process, namely, physical excellence of

succeedinggenerations (such as obtains among many of the

primitive races as I have shown); completereproductive



failure or sterility or partial failure resulting in defectives of

various types at theborderline between these two phases. It

is the rapid and progressive increase in this last group

whichconstitutes the progressive degeneration of our

modern civilization.

One of the main problems in this study has to do with the

relation of nutrition to the modificationof the growth of the

child, both in its formative period and in the stage of

adolescence. I have shownthat in many of these primitive

racial stocks there occurs in the first generation after the

displacementof native foods by imported foods a marked

change in facial and dental arch forms. These changes
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happen most frequently in the later children in the families

and come about notwithstanding theimpact of heredity

through all the previous generations of excellent physical

development. Clinically,the evidence is abundant, that this

change occurs in these primitive racial stocks regardless of

color,geographic location, temperature, and climate. We are

apparently dealing here with a factor which,while it may be

related to the germ plasm and to the prenatal growth period,

clearly involves otherforces than those that are at work in

the case of hereditary defectives. Since these changes have

to dodirectly with disturbances in growth of the head,

particularly of the face and of the dental arches, weare

concerned with such evidence as may be available as to the

nature of the forces that readily affectthe anatomy of the

skull.

The general architecture of the body is apparently

determined primarily by the health of the twogerm cells at



the time of their union. This architectural design may not be

completely fulfilled due tointerference with nutritive

processes both before and after birth. In this large problem

of therelationship between physical design of the body and

resistance or susceptibility to disease, we mayhave

determining factors operating at different periods in

prenatal and postnatal growth. Theaccumulating evidence

strongly emphasizes that disease susceptibility is a widely

variable factor andassociated with certain types of

developmental disturbances.

In a discussion of tuberculosis susceptibility before a

meeting of specialists in that field, emphasiswas placed

upon the fact that other factors than the bacteria played

controlling roles in the matter ofsusceptibility to

tuberculosis.

Weisman has recently made an important contribution to

the problem of physical development andsusceptibility to

tuberculosis. He has presented (20) statistical data

indicating the type of chestdeformity which predisposes an

individual to tuberculosis. He states:

In a study previously made on the shape of the normal and

of the tuberculosis chest, it wasfound that the average

normal chest was flat and wide and that the average

tuberculous chestwas deep and narrow. It was also shown

that the deep chest was an underdeveloped, primitivetype

of chest, resembling an infant's chest in shape. Later studies

on the shape of the chest andon environment showed that

children from the poorer socio-economic environments had

onthe average a deeper chest, weighed less and were

shorter than the children from the highersocio-economic

levels. An investigation recently made on the incidence of

tuberculosis in thevarious school districts in Minneapolis

revealed that there is a very high incidence oftuberculosis



among the children from the slums where the deep chest

prevails. Ten times asmany cases of tuberculosis were

reported from a school district which is perhaps the poorest

inthe city as were reported from the best school districts.

This study, which shows that there is a definite correlation

between the deep chest and thepositive reaction to

tuberculin adds one more link to the chain of evidence

supporting thecontention that the deep chest is more or less

associated with tuberculosis. It also helps toexplain why

there is such a high incidence of tuberculosis among the

poor in the slum districts.

The children in the slums are physically underdeveloped.

They are not only shorter and lighterbut they have on the

average a deep, primitive, infantile type of chest, one that

has not gonethrough the normal process of development.

Even the new-born and infants are shorter andlighter and

have a deeper chest than the average infant from a better

environment.
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It is important to note that Dr. Weisman associated the type

of chest which predisposes theindividual to tuberculosis,

with a prenatal condition since he states "even the new-born

and infantsare shorter and lighter and have a deeper chest

than an average infant from a better environment."This work

throws important light on why in the primitive groups the

children born to parents who areliving on the imported

nutrition lower in vitamins and minerals than the native

foods, not onlyshowed a greatly increased incidence of

tuberculosis over the children born to parents on the

nativediet but also proved to be those individuals who, in



facial and dental arch form, presented positiveevidence of

prenatal injury. We also have a direct explanation for the

observations that have beenemphasized by Dr. George

Draper, that physical form has a direct relationship to

diseasesusceptibility of certain types, frequently spoken of

as diatheses.

It is important in this connection to call to mind the

statement made by some clinicians thattuberculosis patients

with narrow nostrils tend to make a poor fight. These narrow

nostrils are clearlyrelated to prenatal injury resulting

primarily from defective germ cells which determine

thearchitecture, not heredity but intercepted heredity.

It is very easy to understand the effects of gross physical

lesions such as the absence of eyeballs,harelip and cleft

palate. These defects can readily be seen. The problem is

very different, however,when we are dealing with

disturbances of function due to minute anatomical lesions in

either externalor internal organs such as the brain. These

latter will be discussed in the next chapter.
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Chapter 19

PHYSICAL, MENTAL AND MORAL DETERIORATION

After one has lived among the primitive racial stocks in

different parts of the world and studied

them in their isolation, few impressions can be more vivid

than that of the absence of prisons andasylums. Few, if any,

of the problems which confront modern civilization are more



serious anddisturbing than the progressive increase in the

percentage of individuals with unsocial traits and alack of

irresponsibility.

Laird (l) has emphasized some phases of this in an article

entitled, The Tail That Wags the Nation,in which he states:

"The country's average level of general ability sinks lower

with each generation.Should the ballot be restricted to

citizens able to take care of themselves? One out of four

cannot." Hehas illustrated the seriousness of this

degeneration by presenting details as follows:

Although we might cite any one of nearly two dozen states,

we will first mention Vermontby name because that is the

place studied by the late Dr. Pearce Bailey. "It would be,"

hewrote, "safe to assume that there are at least 30

defectives per 1000 in Vermont of the eight-year-old

mentality type, and 300 per 1000 of backward or retarded

persons, persons ofdistinctly inferior intelligence. In other

words, nearly one-third of the whole population of thatstate

is of a type to require some supervision.
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From a broad view of the problem of modern degeneration it

will be helpful to note theobservations by Tredgold (2) in

mental deficiency. He states:

It is thus evident that the condition of mental deficiency,

whilst presenting many interestingproblems to the

physician, the pathologist, and the psychologist, has also a

much wider interestand importance. Since in Man the

predominate feature is Mind, and since it is by

itsdevelopment and evolution that human progress has



taken, and must take place, it is clear thatthe question of its

disease, and particularly of its defect, is one of supreme

importance to thestatesman, the sociologist, the

philosopher, and the whole community.

In connection with these investigations among primitive

races it is interesting to note that the dataare in complete

harmony with the data which clinical pathologists, clinicians

and anatomists haveobtained in their study of the physical

and structural characteristics of individuals who make up

thedeficiency groups. In discussing the problem of the

significance of the shape of the palate, Tredgold(2) states:

Palate-The association of abnormalities of the palate with

mental deficiency has long beenrecognized, and there is no

doubt that it is one of the commonest malformations

occurring inthis condition. Many years ago Langdon Down

drew attention to the subject, and morerecently Clouston

has recorded a large number of observations which show

conclusively that,although deformed palates occur in the

normal, they are far and away more frequent inneuropaths

and the mentally defective. He states that deformed palates

are present in 19 percent of the ordinary population, 33 per

cent of the insane, 55 per cent of criminals, but in noless

than 61 per cent of idiots. Petersen, who has made a most

exhaustive study of thisquestion, and has compiled an

elaborate classification of the various anomalies found

palataldeformities present in no less than 82 per cent of

aments, (mental defectives), in 76 per cent ofepileptics, and

in 80 per cent of the insane.

Probably every city in the United States has made special

provision for both mentally deficientgroups and unsocial

individuals, either in special schools or in special classes. In

Cleveland, we havehad a large school devoted to the

problems of the so-called pre-delinquent boys, of whom



nearly allhave been before the courts and are assigned to

this institution because they are not well enoughadjusted to

be kept in their normal school environment. In discussing

the characteristics of these boyswith the principal of that

school, I asked him what the probabilities were that many of

these boyswould finally become involved in crime. His

comment was, in effect, that they were virtually in

thevestibule of a penal institute, when judged by the

experience of previous boys from that school.

In approaching a study of this group, it is helpful to observe

the experience of the well-equippedinstitutions organized

for the correction of the abnormal trend which characterizes

these boys. In thisconnection, there is a helpful report by the

United States Dept, of Labor, Publication No. 203,

whichgives the result of tracing the after careers of 621 boys

who were in five of the best-knowncorrectional institutions.

It was found that 66 per cent had been arrested and 58 per

cent convictedone or more times after having been paroled

from the institution. It is apparent from data of this typethat

probably the forces that produce these abnormal

expressions cause irreparable damage in thebrain tissue.

Practically all recent crime reports are recording an increase

in juvenile crime. TheChildren's Bureau of the Dept, of Labor

stated (Nov. 4, 1938): "that juvenile delinquency spurted
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during 1937 for the first time since 1930," but it cannot

explain why until further study.

Reports to the bureau from 28 courts in 17 states and the

District of Columbia showed that theyhandled 31,038 cases

during 1937, an increase of 3,000 over 1936. The report



showed that 44 percent of the cases involved children

between 14 and 15 years old; 22 per cent those between 12

and 13years, and 10 per cent those between 10 and 11.

Boys' cases comprised 8 5 per cent of the total.

As an approach to this problem I have made an examination

of 189 boys in the Cleveland schoolfor pre-delinquents. I

gave particular attention to those physical signs of

nutritional injury, whichseemed to be definitely assigned to

the formative period of the child. We endeavored to

obtaindetailed information relative to the family history and

to the birth of the child. We were fortunate inhaving the

assistance of the officers, and of a nurse in the dental

service of the Health Department ofthe Board of Education,

a nurse who made visits to the homes of many of these boys

to obtain theinformation directly from the mothers.

In this group of boys, there were twenty-nine for whom I had

not sufficient details to include theircases in the studies. Of

the 189 in the group, there were only three with sufficiently

normal dentalarches to be classified as normal. Accordingly,

98.4 per cent proved to be individuals with more orless

marked abnormality. Many of the faces were very badly

deformed.

While often it will be difficult to place the responsibility

entirely on either parent for the child'sabnormal physical

development, it is of interest to study the birth rank of these

children. The averagenumber of children in the families

represented by these 160 children is 4.75. Of these, thirty-

five, or21.9 per cent, are first children in the families

represented; thirteen, or 9.1 per cent, are only

children;thirty-nine, or 24.4 per cent, are last children; and

thirty-six or 22.5 per cent, are fifth children orlater. Sixty-

two, or 38.7 per cent, are either the first or last child. It will

be seen from these data thatthe first or last child, or even a



late child in a large family, tended to have a distinctly

poorer chancethan the intermediate children in the families

in which these studies were made. Statistical datarelating

the age of the mother and father to prenatal deficiency of

their offspring reveal thatabnormally young parents have a

much higher percentage of defective children than do those

in themost favorable child-bearing period of life. The group

at the Cleveland school included only thoseboys who have

been before the courts because of more or less serious

phases of delinquency. If theyare in a considerable part the

products of a defective society, it seems quite unfair that

they should beheld entirely responsible for that

delinquency, which has put them in this institution. If they

aredestined for a penal institute in which they will be held

entirely responsible for that abnormalitywhich resulted in

their misdemeanor, as has been the procedure in the past,

are they receiving justconsideration? Society may be

justified in protecting itself from their misdeeds by placing

restrictionsabout them, but it does not seem that society is

justified in shifting the entire responsibility to theaffected

individuals.

Recent studies of the mental capacity of felons brought

before the Common Pleas Court inCleveland have shown

that of 3,197 convicted felons examined in the medical

clinic only 42.3 percent were classified as normal. Fifty-five

and nine-tenths per cent were classed as

defectivedelinquents and only 1.8 per cent as insane. The

outgrowth of this study has resulted in the draftingby the

Cleveland Bar Association of a new criminal law for Ohio to

be presented to the coming State
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Legislature. This bill provides for the creation of a new

criminal class composed of what are calleddefective

delinquents. This includes morons and others of abnormal

mentality but not insane whocommit felonies or

misdemeanors. The purpose of this legislation is to afford

special treatment forlaw violators falling within the new

classification, making it possible to segregate delinquents

inseparate institutions. The Ohio law like that of most other

states now recognizes only two types ofcriminals, sane and

insane, and if not insane they must be punished.

It is proper that we should ask who is to blame for the

abnormalities which render these young menincapable of

making the necessary adaptation to our environment.

An important characteristic of the boys in the Cleveland

school was their low intelligence.Practically all were

recorded as retarded or mentally backward prior to their

transfer to this institution.

It is important that we note the characteristics of groups that

are similarly retarded, but who havenot demonstrated

sufficiently unsocial characters to have to be placed in the

pre-delinquent groups.We shall recognize them as

individuals who may never commit unsocial acts sufficient to

get theminto trouble, though they will doubtless continue in

the group of mentally backward persons. Such agroup is to

be found in the Outwaithe School in Cleveland. The children

in this school, which enrollsabout one thousand students,

were examined in order to ascertain whether there might be

groups thatare similarly afflicted physically. The school is

distinctive because it has a very high percentage ofchildren

who are backward mentally. Many of these children have

been concentrated there in order tobring them under the

influence of special teachers. In an examination of a cross

section of thechildren, almost all were found to have had



distinct injury in the formative period, as evidenced bythe

changes in facial form. A preliminary survey of the backward

children of this institution wasmade by having typical

classes selected by an official of the school from ages

ranging from eleven toseventeen. I examined the arches and

made measurements of the head and face. With the

assistanceof the school nurse I obtained records of the other

children in the families selected. This latter surveywas

supplemented by field work by the nurse. The intelligence

quotients, as reported in the records,were also provided. In

the twenty-nine individuals so studied, seven, or twenty-five

per cent werefirst children; fourteen, or fifty per cent last

children in the families. Only one individual was foundwith

approximately normal dental arches, that is, approximately

three per cent of the individuals.Twenty-eight children, or 97

per cent, had abnormality of one or both dental arches.

These childrenwere placed in this institution because they

were backward mentally, although as a group they

arecomparable to the group studied in the Thomas A. Edison

School, where the grouping was based ondelinquent traits. A

cursory examination was made by observing other pupils in

this school in theirclasses and on the grounds. A large

percentage of severe facial and dental arch deformities and

a veryhigh percentage with definite disturbances in facial

growth were evident. These data are presented asapplying

to a group of individuals characterized by a disturbed

mentality, to the extent that they wereassigned to special

classes for the mentally retarded. While the group

constituting the schoolpopulation at Outwaithe represented

the relatively large group of pupils assigned to special

classesfor backward children and did not carry the stigmata

of delinquency carried by those of the ThomasA. Edison

School, both groups had many physical defects in common.

We are, accordingly, concerned with the relationship

existing among various stages of mentalbackwardness, pre-



delinquency and criminality. To throw light on this subject, I

visited our StatePenitentiary to observe the characteristics

of facial and dental arch development of the individuals
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whose unsocial traits had brought them to this institution. I

visited the dental clinic with the director,Dr. May, and saw

the mouths of typical members of that colony as they were

presented for oralexamination. I asked the director what, if

any, special features of the oral cavity he had observed tobe

characteristic of this group and different from those he had

observed outside the institution in hisprivate practice. He

stated that he had noted continually that there was a

tendency for the tongue to betoo large for the mouth. This is

a constant characteristic of another group of mentally

injured, namely,the Mongoloid. This institution has a

population of approximately four thousand individuals. A

highpercentage of them gave marked evidence of injury in

the prenatal period as expressed indisturbances of facial

form and the shape of the dental arches. In observing over

half the populationat work or exercise, I did not see one with

a typically normal facial development. In Fig. 122 will

beseen typical examples of this group. These show front and

side views (see Hooton's recent book. 15a).



FIG. 122. Criminals. Were their unsocial traits relateddirectly

to incomplete brain organization associated withprenatal

injury?

Newspaper daily illustrated reports of crimes committed by

young criminals show almostcontinually these evidences of

prenatal injury. Note the two characters Bird and Nixon, Fig.

123.
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He Confesses

Two More

diarlr* ahil Hj.tli.it* fllii!

FIG. 123. Note the marked lack of normal facial

developmentof these notorious young criminals. Nixon is

only 18. Theseare typical samples seen frequently in the

daily press.

It is important to emphasize the fact that the disturbances in

the development of the head, face andbrain may have a



variety of expressions. In the more severe form characteristic

of the Mongoloidgroup, as seen in Fig. 124 the facial injury is

typical and is associated with a mental disturbancewhich, in

turn, has been shown to be associated with typical brain

lesions. The individuals of thatgroup, however, do not tend

to be criminals. Indeed, their injury is too severe. As a group

they are aptto be docile, tractable and happy. Indeed, in the

mentally backward and criminal groups in theirvarious

stages, we find facial patterns typical of large numbers of

individuals we see on the streets,who are in school or in

business, and entirely capable of maintaining a respected

and honorableposition in society. Accordingly, it is not

justified, and indeed would be entirely unfair, to

associatetheir disturbed facial and dental arch development

with traits that would be normally found in thegrossly

unsocial groups. We cannot by viewing the face evaluate the

kind or extent of brain injurythat is associated with prenatal

malnutrition of that individual. Indeed, these various

divergent facialpatterns are accepted by our modern

civilization as representative of the many varieties or

patternsconstituting a normal population. It is not until we

see primitive groups living under a controllednatural

environment that we see Nature's model and design of the

human physiognomy.
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FIG. 124. This is a typical mongoloid defective. Note

themarked lack of development of the middle third of the

faceand nose with the upper arch too small for the lower.

Individuals of this type look alike and act alike and all

havetypical speech and behavior defects. These are

nowassociated with definite defects in the brain. Nearly all

areeither a first or last child. A large percentage are born

tomothers over forty years of age.

We are concerned to know the percentage in any typical

colony of our modern civilization thatmay be placed in the

various classifications of normal, mildly backward mentally,

severely backwardmentally, unsocial, delinquent, criminal,

idiots, epileptic and insane. Tredgold (2) reports two

surveysin England and Wales which give figures on the

proportion of the population that could be identifiedwith

definite lesions. It would be fortunate if a survey could be



made in the United States that wouldindicate the extent of

the increase in delinquents of various types, including

racketeers and criminals.It would be very helpful if these

data could be related to the degrees of prenatal injury. There

aremany phases of modern degeneration which lend

themselves to study from the standpoint of theprobable role

of progressive decline in the efficiency of nutrition to the

progressive increase inmorbidity, mortality, mental

deficiency and delinquency. This is discussed in the next

chapter on SoilDepletion, Plant and Animal Deterioration.

From the point of view of this problem the differences

between the modern white civilizations andmany of the

primitive groups is interesting. Criminal tendencies in

isolated primitives are so slight
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that no prisons are required. I have referred to the

Loetschental Valley in Switzerland, which, untilrecently, has

been physically isolated from the process of modernization.

For the two thousandinhabitants in that valley, there is no

prison. In Uganda, Africa, the Ruanda tribes estimated

tonumber two and a half millions, had no prisons.

Observation of Nature's normal facial patterns in the

primitive racial stocks, establishes typeswithin the limits of

normality. The readers of this text by observing the

individuals in any givenfamilies may see in how large a

percentage of white families the progressive narrowing

andlengthening of the face in the younger members of the

family as compared with the older occurs.Further

observations will enable one to recognize rapidly, even



without experience and specialtraining in anatomy, these

evidences of prenatal injury.

I made a survey in the New England States, Quebec and

Eastern Ontario, because the United Statesdeath rate from

heart disease as reported by the American Heart Association

was shown to be highestin Vermont and New Hampshire,

followed closely by Massachusetts and New York. I first

visited theNew York State Hospital for tuberculosis patients

at Raybrook, near Saranac. With the assistance of amember

of the staff, I examined fifty young men and women in the

wards. In that group, only threewere found with normal

facial and dental arch development. These three individuals

were marblecutters who were suffering from silicosis. The

forty-seven other individuals examined (94 per cent)were

found to have marked evidence of injury in the

developmental period. At the state fair atRutland, Vermont,

to which residents came from various communities

throughout the state, I wasable to count, by observing and

recording the individuals who passed, that in each 100

people, threeout of four gave evidence of injury in the

developmental period. Similar studies were made at

theState Farm for delinquent boys and girls, almost all of

whom had been before the courts. 1 found thata very high

percentage, approximating 100 per cent of those observed,

had received injuries in theprenatal period. I then went to

Quebec and studied groups of school children in the early

teens. Iobserved groups in which a very high percentage

gave marked evidence of prenatal injury. Thisseemed

aggravated in districts where the farms had been

abandoned, because the land was notproducing as well as in

the past. I studied Indians in two Indian Reservations, also,

and there againfound marked evidence of injury typical of

our modernized communities. Similarly, a limestonedistrict

in Ontario was visited and critical observations were made of

the facial form of the newgeneration, in regions in which the



fertility of the soil had been definitely depleted

throughexhaustion. These again showed evidence of

prenatal injury through faulty nutrition. The prisoners ina jail

were examined, and all of them except two habitual

drunkards showed marked evidence ofprenatal injury.

If space permitted, it would be interesting to include here a

discussion and illustrations of thephysical characteristics of

the racketeers and criminals whose pictures are shown in

our newspapersalmost daily. It is rare that a normal face is

depicted in this group.

As an approach to more detailed study of the available

information regarding the processes that areinvolved in the

production of facial deformities, it will be helpful to think of

the face as constitutingthe floor of the anterior part of the

brain. The pituitary body is situated on the underside of the

brainjust back of the eyes. It is the governing body for the

activity of growth, and largely controls thefunctioning of

several of the other glands of internal secretion. It is, as it

were, the master of the ship.
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We are, accordingly, primarily concerned with the role that it

plays, and the forces which control itsown development and

function. Its dependence upon vitamin E has been

demonstrated by manyworkers. For example, Dr. M. M. O.

Barrie (3) has reported that an inadequate amount of

vitamin Eproduces marked disturbance in the growth of the

offspring of rats. He states:

The changes observed are similar in several ways to those

produced by hypophysectomy(removal of pituitary gland).



Marked degranulation of the anterior pituitary is found in

boththe abnormal young and the adult sterile animals. Lack

of vitamin E therefore produces avirtual nutritional

hypophysectomy in the young rat.

The work recently done in this field by Dr. Hector Mortimer

and his associates in McGillUniversity, Montreal, has

included studies of skull development of rats. He has shown

that thesurgical removal of the pituitary body at the base of

the brain in very young rats produces regularly acertain

type of defect in skull development. This has been

characterized by a lack of developmentforward of the

muzzle or face, with a narrowing of the nose and dental

arches. He found that by theaddition of extracts made from

the pituitary glands, which he had removed surgically, he

entirelyprevented the development of these defects, thereby

establishing the relation of the injury todeficiencies of the

hormones developed by that organ. Another approach to the

problem on which hehas expended much fruitful effort, has

been in connection with the study of the skulls of

individualswho are known to have disturbances in the

functioning of the pituitary gland through the

interferencecaused by tumors. Common illustrations are the

cases of acromegaly or giantism. By associatingthese

physical changes in bodily form with each x-ray, data

obtained from skiagraphs, together withthe history and the

nature of the tumor, considerable information has been

developed. Anotherimportant series of studies has included

the correlation, by means of the x-rays, of the skulls

ofindividuals suffering from certain types of physical and

mental disturbances, with certainabnormalities in the skull

as shown by the x-rays. By these various means Dr. Mortimer

has been ableto divide the various types of skull defects and

developmental and growth defects into

distinctclassifications. With this yardstick he is able to

classify individuals from their Roentgenograms. It isof



interest that in his work, in association with Dr. G. Levine, Dr.

A. W. Rowe and others at theEvans Memorial for Clinical

Research and Neuro-Endocrine Research in Boston,

importantrelationships have been established through the

examination of over three thousand case histories. X-ray

records of the skull are included in the studies. They report

that independent and previousphysiological investigations

gave evidence at the time of the examination of disturbed

pituitaryfunction. Dr. Mortimer's excellent investigations

seem to indicate clearly that facial and dental archform are

directly related to and controlled by the functioning of the

pituitary body in the base of thebrain. Dr. Barrie (3) reports

that partial deficiency of vitamin E, as shown in the case of

the female rat,results in the prolongation of gestation which

may be continued as long as ten days beyond thenormal

period. The offspring under these conditions are abnormal.

Further, animals deficient invitamin E, occasionally give

birth to a litter, but fail to lactate.

When we realize that one of the best sources of vitamin E is

wheat germ, most of which isremoved from white flour,

usually along with four-fifths of the mineral, we see one

cause of thetragedy that is overwhelming so many

individuals in our modern civilization. In many individuals

itmay be wise to reinforce our modern white bread and

starchy dietary with wheat germ, which can beobtained in

package form from the manufacturers of flour. As this is put

up in cans, all air isdisplaced with an inert gas when the

cans are sealed. While in this way oxidation of the embryo
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which is very fragile, is prevented, as soon as the seal is

broken, oxidation sets in and progressesrapidly, producing a



product that is not comparable to the wheat embryo of

freshly cracked wholewheat. My investigations indicate that

Nature has put just the right amount of embryo in each

grain ofwheat to accompany that quantity of food. If the

whole wheat is prepared and eaten promptly aftergrinding

and exposing the embryo to oxidation, the effect desired by

Nature is adequately provided.

It is important to emphasize in connection with the

development of the deformities of the face thatother skeletal

deficiencies or abnormalities result from the same disturbing

factors. One of these isthe narrowing of the entire body, with

a tendency to increase in height. This is shown in many of

thefamily groups of modernized primitives. The effect of this

narrowing of the body, which in girlsresults in the boyish

type of figure due to the narrowing of the hips, introduces an

entirely new andserious problem in the experience of our

modern civilization when confronted with the problems

ofchildbirth.

Among primitive races living in a primitive state childbirth

was a very simple and rapid process,accompanied by little

fear or apprehension; whereas, in the modernized

descendants, even in the firstand second generations of

those individuals born to parents after they had adopted the

foods ofmodern white civilizations, serious trouble was often

experienced.

We have been considering the changes which take place in

the skeletal growth as a result of thedisturbances in the

functioning of the pituitary body of the individual after birth,

or of the motherduring the prenatal period. We are also

concerned with changes in the soft tissues, particularly

thebrain. I have presented data indicating that a very large

percentage of mentally backward childrenhave disturbances

in facial development. The available data also indicate that



a large percentage ofthose who are seriously injured in facial

form have some disturbance in their mental or

moralcharacter. Whether there is relationship between the

processes which develop these physicalabnormalities in

brain growth and mental efficiency, including emotional

states and character traits isnow to be considered.

An important contribution has been made to this phase of

the problem by Dr. James Papez,Professor of Anatomy at

Cornell University, (4) who concludes his report:

Is emotion a magic product, or is it a physiologic process

which depends on an anatomicmechanism? . . . The

evidence presented is . . . suggestive of such a mechanism

as a unitwithin the larger architectural mosaic of the brain.

Research data have been presented which deal with the

anatomical defects of the brain ofindividuals suffering from

the typical mental and physical patterns of the so-called

Mongolian idiot.

In these cases the gyrus cinguli of the brain were found to

be absent, which indicates theimpossibility that these

individuals function normally either physically or mentally.

Modern civilization has provided a large group of the

defectives known as Mongolian idiots. Theyhave very

definite characteristics both physical and mental. Among

the former, one of the mostuniversal expressions is a vacant

stare associated with a face that is markedly

underdeveloped in themiddle third, usually accompanied by

narrow nostrils and a narrow upper dental arch.
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One of the outstanding characteristics of the group is their

inability to develop mentally beyondthree to eight years of

age. Because of the difficulty of building a character and

intelligence levelbeyond infancy, these unfortunates are

housed largely in state institutions for feebleminded. Since

thephysical picture is similar to that which occurs in a much

less severe form in a large number ofindividuals in our

modern civilization, it is important that we study this group

in the light of theinformation that is available with regard to

their physical, mental and moral characteristics, and in

thelight of such information as is available regarding their

origin.

The surveys that have been made reveal the fact that nearly

all of them are born to mothers morethan forty years of age,

and apparently at a period of very low efficiency in

reproductive capacity.While most of the discussion and

literature stress the importance of the age of the mother,

some dataare now available which throw responsibility also

on the paternal side.

Korosi, as reported by Tredgold in Mental Deficiency, came to

the conclusion as a result of theinvestigation of 24,000

unselected individuals that the children of fathers below

twenty or above fortyyears of age are weaker than the

children of fathers between these ages. Also, the children of

mothersover forty years of age are weaker than those born

to mothers below this age. Tredgold presents

dataconnecting defective structures in the brain with certain

phases of physical behavior and mentaldeficiencies. He

quotes many authors whose data correspond with his own.

Much of this materialrelates to accounts of incomplete

prenatal development of nerve structures in the brain.

We are particularly interested in the origin and the nature of

the brain lesions. Penrose, (5) inanalyzing the relative



etiologic importance of birth order and maternal age in

Mongolism presentsdata obtained from an examination of

224 defectives in which the total number of children in all

thefamilies involved was 1,013. Accordingly, in these

families approximately 20 per cent were soaffected. The

average number of children per family was five and one-half.

He states:

Mongolian imbeciles are very often born last in a long family.

This fact, which was pointedout many years ago by

Shuttleworth, has led clinicians to believe that Mongolism is

to someextent a product of the exhaustion of maternal

reproductive powers due to frequent childbearing. . . . The

conclusion is widely accepted with the reservation that the

affected child isnot necessarily born at the end of the family.

Several cases are first-born, in fact, and it issometimes

stated that the conditions occur more frequently in first and

last children than inother ordinal positions. There is,

however, ample evidence that Mongolian imbeciles have

asignificantly later birth rank than normal children.

G. Ordahl (6) has reported on a study of ninety-one cases in

which he found that fifty-six or 60 percent were the last

born. The families averaged five children. He states that

"uterine exhaustion is themost commonly advanced reason

for Mongolism." Madge T. Macklin (7) says, "It is usually

statedthat it (Mongolism) occurs more frequently in the later

pregnancies owing either to reproductiveexhaustion or to

too advanced age of the mother." We are concerned at this

point for evidence thatwill throw light on the relationship

between the functioning of the pituitary body in the base of

thebrain and the development of this type of facial and

mental deformity.

A striking case is that of a boy sixteen years of age who was

a typical Mongolian idiot. He had twosisters who were much



older than he. His mother was a partial invalid when he was

born late in her
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life. We have no data relative to the details of the children

who may have been lost. His father wasliving and well

except for a railroad injury. This boy at the age of sixteen

was infantile in many of hischaracteristics and

developments. The genitals were those of a boy eight years

old. The facialexpression was that of the typical Mongolian

idiot. By the Binet test he had a mentality of about

fouryears. Roentgenograms of his hands showed that the

epiphyseal bones had not united. He played onthe floor with

blocks and with rattles like a child. His interest was in

children's activities. (Fig. 125.)The outstanding physical

characteristic was his maxillary arch which was so much

smaller than themandibular arch that it went entirely inside

it. In order to give him a masticating surface, and with

thehope of helping him both physically and mentally, since

several cases had greatly benefited by suchan operation, I

determined to widen his arch by moving the maxillary bones

apart about one-halfinch. The position of his teeth before the

moving of the bones is shown in Fig. 126.

Roentgenogramsshowing the opening of the median suture

with increase of pressure are also shown in Fig. 126.

Animportant phase of this case was that the left nostril was

entirely occluded, and probably had been allhis life. A

rhinologist spent half an hour trying to shrink the tissue with

adrenalin and cocainsufficiently to get air or water through,

and was not able to do so. The quantity of air that he was

ableto inhale through his right nostril was so scant that he

continually breathed with his mouth open. Atnight he was

forced to lie with something like his coat rolled into a hard



ridge and placed under theback of his neck and his head

pushed far back to a position that would open his mouth and

retain itso, or he would awaken, strangling because of the

closing of his mouth.

FIG. 125. These views show physical changes in

themongoloid type due to movement of maxillary bones

tostimulate the pituitary gland in base of brain. Left, front

andside view before, center, front and side view in thirty

days.Right, front and side view six months after. Aged

sixteen,infantile before, adolescent after operation. While

heimproved mentally he was harmless before and a sex

pervertafter operation and had to be placed in an institution.
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FIG. 126. These x-ray pictures show the position of the

teethbefore operation to move maxillary bones; and

progessively,by the dates shown, the widening of the upper

arch. In twelveweeks' time the boy passed through

adolescence. New bonerapidly filled in the space between

the separated bones. Thespace was retained with a fixed

bridge carrying twoadditional teeth. His mother was nearly

fifty when he was

born.

With the movement of the maxillary bones laterally, as

shown progressively in Fig. 126, there wasa very great

change in his physical development and mentality. He grew

three inches in about fourmonths. His moustache started to

grow immediately; and in twelve weeks' time the

genitalsdeveloped from those of a child to those of a man,

and with it a sense of modesty. His mental changewas even

more marked. The space between the maxillary bones was

widened about one-half inch inabout thirty days. This lateral

pressure on the maxillary bones was accomplished by rigid

attachmentsto the teeth of the two sides of the upper arch.

The outward movement of the maxillary bones (whichform

the roof of the mouth and sides of the nose) by pressure on

the temporal bones produced a
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tension downward on the floor of the anterior part of the

brain, thus stimulating the pituitary gland inthe base of the

brain. In a few weeks' time he passed through stages that

usually take several years. Atfirst, he got behind the door to

frighten us; later, he put bent pins on chairs to see us jump

when wesat down, and finally he became the cause of a

policeman's coming to the office from where he

wasconducting traffic on the corner below to find who it was

squirting water on him when his back wasturned. He

developed a great fondness for calling people over the

telephone, wanted to borrow myautomobile to take his

mother for a drive, and with his arm caressingly about the

shoulders of one ofthe secretaries, invited her to go with him

to a dance. All this change developed in about twelveweeks.

A most remarkable event happened in connection with this

procedure. He lived in another city, andso, while with me,

stayed in a boarding house at a little distance from my office

in order that he mighthave frequent, and almost constant

attention. On his return to his home town, his efficiency

hadincreased to such an extent that his mother could send

him with the money to the grocery store withthe order for

the day’s groceries, and he could bring back the right

change and could tell when it wascorrect. He could also

come alone to me ninety miles by railroad and make two

changes of trains andthe various transfers on the street cars

of the city with accuracy and safety.

He wore an appliance in his mouth to keep the bones in

position. This appliance became dislodged;the maxillary

bones settled together; immediately, or in a day or two, he

lapsed into his old conditionof lethargy accompanied by an

old trouble, which had frequently been distressing, namely,

nausea,this sometimes lasting for twenty-four hours. With

the readaptation of the separating appliance andthe



reconstruction of the retaining appliance, he returned

rapidly to his improved condition.

But a new problem had developed. We had changed an

infant to a potential man with the impulsesof a man, but

with the mind of a child. With the change in his physical

condition he became a menacein his community as a sex

pervert. His mother died and his sister married. It became

necessary tohave him placed in a state institution for

defectives. During the period he was in my care, he

hadlearned to read child stories and newspaper headings,

and had spent much time doing so. The changesin his

physical appearance are shown in Fig. 125, above, front

view, and below, side view. The firstpicture at the left shows

his appearance before the operation; the second, thirty days

after; and thelast, six months later. The opening produced in

the upper arch in front of half an inch was filled bysupplying

two teeth on a restoration, which at the same time held the

maxillary bones in their newposition. In six months he had

developed whiskers and moustache. The progressive

changes in theposition of the maxillary bones with the

opening of the median suture are shown in Fig. 126,

togetherwith the mechanical appliance. In the last view, the

restoration carrying the porcelain teeth to fill thespace is

shown.

A very important contribution to our knowledge of the cause

of Mongolism has recently beenpublished by Dr. Clemens E.

Benda, (8) Clinical Director of the Wrentham State School,

Wrentham,Massachusetts, in association with the Harvard

Medical School of Boston. He and his group haveapproached

the problem of Mongolism from two different angles; first, as

to determine whether it isaccidental, and second, whether it

is a unit of symptoms which can be related to more

essentialalteration. Their studies including careful



anatomical studies have been made on the basis of

anexamination of 125 Mongoloids. He states:
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Summarizing our investigations, the pituitary in mongoloids

reveals a peculiar and definitepathology. On the basis of

fourteen cases we feel justified in emphasizing that in

mongolismdefinite failure of the pituitary development is to

be found. Mongolism appears as ahypopituitarism of a

specific type, in which the absence or deficiency of

basophiles seems tobe essential.

The evidence indicates that this severe type of facial and

brain injury is related directly to alowered reproductive

capacity of the mother associated with age, since the

majority are born tomothers beyond forty years of age, and

to an inadequate nutrition of the mother, particularly

invitamin E since this vitamin plays so important a role in

the nutrition of the pituitary body.

Important new data have been provided in an analysis of

births in the United States in connectionwith the

development of the Mongolian group. Bleyer (9) has

reported a study of 2,822 cases. Hereports that of the total

births in the United States in 1934, of 1,095,939, there were

1,822 reported asMongoloids. The average age of the

mothers of these individuals was forty-one years. He reports

dataindicating that in the age group of mothers forty to

forty-four the chances of the development of aMongoloid

would be seventy-five times as high as normal expectancy,

and in the age forty-five toforty-nine the chances are 125

times normal expectancy. In a group of 1,942 Mongoloids,

1,100 or 57per cent were last children. These data are in



keeping with those of several other investigators,

andemphasize the problem of depleted reproductive

capacity.

The interesting problems involved in the birth of identical

twins throw light on the origin of bothphysical and mental

characters. It is a matter of great significance in connection

with these studiesthat anomalies which we can associate

with parental deficient nutrition are reproduced in both

twins.Important additional light has been thrown on this

phase by a family of six pairs of fraternal twinsborn to the

same parents. These are reported by Dr. William W. Greulich,

of New Haven. (10) It issignificant that nine of these

individuals (one of the oldest pair is deceased, and the

youngest twinsare yet babes in arms) show marked

narrowing of the nostrils and lack of development of the

middlethird of the face, narrowing of the face and tendency

to be mouth breathers. Further, the severity ofthis condition

appears to be progressively more severe in the younger

pairs of twins, sufficientlygrown to show facial development.

There is accordingly, evidence here of progressive lowering

ofreproductive efficiency, and the fact that both individuals

are involved similarly has greatsignificance, since they are

fraternal twins arising from a single ovum. This seems

clearly to relatethis disturbance with a deficient germ plasm.

Factors that are reproduced in identical twins wouldinclude

both hereditary characters and those that are produced by a

disturbance in environmentresulting in an interference with

normal hereditary processes. In a case of twins that are not

identical,there is significance in the development of similar

deformities which are likely to be of acquiredorigin rather

than of hereditary origin. In Fig. 127 is seen a pair of twins.

Note that they have similardisturbance in the development

of the dental arches with the upper laterals depressed and

the cuspidscrowded outward in the arch.
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FIG. 127. These boys are twins, not identical. Note,

however,both have same type of deformity of the dental

arch,apparently due to the same cause.

A very important source of information which deals with the

relation of disturbances of thephysical development of the

head and mentality is provided by a study of the members

of the teen-age group who are classed as mentally

backward. In an examination of a Cleveland school in

acolored district that has been set aside largely for boys and

girls who are distinctly deficient in theirability to learn, it

was disclosed that a very large percentage suffered from

gross facial deformitieswhen judged by these standards.

Typical individuals in this group are shown in Fig. 128, one is

white,lower left. It is clear that these boys were all physically

injured in the formative period. Their clinicalhistory

indicates that the brain was involved in this disturbed

development.
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FIG. 128. These four boys are typical of a group of

severalhundred in a special school for backward children.

Practicallyall showed some evidence of incomplete facial

and dentalarch development. The range of defects is wide.

Blacks aresimilarly injured as whites. This is inhibited

heredity.

One of the problems involved in the development of the

group of disturbances having physical andmental



expressions, is associated with the sensitiveness of the body

during the period of adolescence.Many students of

degenerative problems have emphasized various phases of

this large problem. Burt"commented: "It is almost as though

crime were some contagious disease, to which

theconstitutionally susceptible were suddenly exposed at

puberty, or to which puberty left thempeculiarly prone." The

age of adolescence is also the period of greatest

susceptibility to dental caries.Data derived from chemical

studies of the blood and saliva show that in this period of

susceptibilityto dental caries the supplies of minerals and

vitamins are inadequate to meet Nature's demands, andthe

system borrows minerals from the skeleton to maintain vital

processes. Lichtenstein and Brown(12) report data which

reveal that educational quotients, like intelligence

quotients, fall with increasein age during the years of

developing puberty. They show that the educational

quotient at nine yearsof age for the group studied was 100;

at eleven years of age, 89; at twelve years, 83; and at

thirteenyears, 74. The changes in facial and dental arch

form, which I have described at length in thisvolume,

develop in this age period also, not as a result of faulty

nutrition of the individual but as theresult of distortions in

the architectural design in the very early part of the

formative period.Apparently, they are directly related to

qualities in the germ plasm of one or both parents, which

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (283

de 316)06/07/2006 7:50:08



result from nutritional defects in the parent before the

conception took place, or deficient nutrition ofthe mother in

the early part of the formative period. Case records show

that the first signs ofdelinquency generally make their

appearance during these years. The age reported most

frequentlywas that of thirteen.

One expression of the rate of the progressive degeneration

that is taking place in the United Statesis the increase in

delinquency and crime in young people between twelve and

twenty years of age, aswell as in crime in general. Edgar

Hoover, Director of the Bureau of Investigation, has

recentlypublished data showing comparative figures for

1936 and 1937, during which time crimes in theUnited

States increased from 1,333,526 to 1,415,816, an increase

of six per cent. This increase isoccurring in spite of the rapid



development of social organizations for improving the

environment.

Preventive measures among the unsocial group, who pass

through the stages of predelinquency andcrime, have been

almost entirely confined to improvement in the social

surroundings of the growingyouth. While, no doubt,

individuals with a low factor of safety are less likely to

develop seriouscriminal tendencies under favorable

environments, such factors as constitute a first-

conditioningforce, i.e., injury of the germ plasm, and

deficient nutrition in the developmental period are

notcorrected by these efforts. These new data relating to the

nature of the underlying causes stronglyemphasize the need

for beginning much earlier. Indeed, the preparation for the

next generation shouldbegin early in the life of the

preceding generation.

Many investigators have emphasized the sensitiveness of

the nervous system to disturbances in theformative period.

Considerable data have been presented indicating that the

tissues of the nervoussystem are the most easily affected of

all the structures of the body. The extent of the injuries to

thenervous system vary through a wide range.

Harris in his chapter on "Congenital Abnormalities of the

Skeleton" in Blacker's (13) "Chances ofMorbid Inheritance"

has presented data indicating the sensitive period at which

the ovum is mostlikely to be injured:

Few normal human embryos have been subjected to careful

study. The vast majority ofhuman embryos examined have

been abnormal, and it is their abnormality which has led

totheir abortion between the sixth and thirteenth weeks of

embryonic life, a critical periodassociated with the



development of the placenta, during which the death rate is

probably in theneighborhood of at least 15 per cent.

In tracing the development of the human embryo, he tells

why the growth process is very differentfrom that of the

development of embryos of lower forms. He states regarding

deformed ova: "Ovathat survive the eighth week tend to live

on to term, and are born as monsters." I have

referredpreviously to a personal communication from

Professor Shute, of the University of Western Ontario,which

states that he had been impressed with the high percentage

of deformities in aborted fetuses.This seems to be Nature's

method of eliminating defective individuals. Harris says

further:

It is sometimes suggested that threatened abortions in early

pregnancy should not be treatedby rest and quiet, as it is

quite possible that the uterus is attempting to rid itself of

apathological ovum which might become a monster in the

future.
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The available data emphasize strongly that a very small

percentage of the total gross deformitiesever develop to

menace society. Harris quotes Mall: (14)

He estimated from the records of 100,000 pregnancies that

there were 80,572 normal births,

11,765 abortions of normal embryos and early monsters,

and 615 monsters born at term. Thusat term 1 child in 132 is

born with some anatomical defect. For each such case

appearing atterm, 12 others died and were aborted during

pregnancy.



These data deal with gross defects involving physical

deficiencies in the infant and indicate that thedefects that

are produced in the formative period, which are less severe

than the above, are notrecognizable at birth and may not be

until long afterwards. According to Harris, "During the

fourthweek of embryonic life the head, brain and spinal cord

are most susceptible to adverse conditions."

He traces the sensitive areas of the various structures

through the various weeks in the embryonichistory. The

deformities of the face among the primitive races which I

have illustrated extensivelyfrequently are not revealed until

the eruption of the permanent dentition and the

development of theadult features. While it is true that many

children show deformity in facial development even

inbabyhood and childhood, those individuals are usually

much more seriously injured when the adultface is

developed.

Bloom (15) has presented the anatomical and histological

characteristics of a defective born to amother fifty-one years

of age, whose general health was reported as good. The

infant's facial patternwas markedly divergent from normal

and practically no brain tissues had been formed.

Thisexpression of an extreme injury was entirely beyond

that with which we are concerned in the study ofthe mental

and the moral cripples who constitute an increasing part of

our society. This is presentedto emphasize Nature's

inexorable requirement that each parent shall be

individually physically fit forthe responsibility of producing

the next generation. Several primitive races studied have

realized thisresponsibility.

There are some phases of modern physical degeneration in

which most of us take part withremarkable complacency. We

would consider it a great misfortune and disgrace to burn up



thefurniture in our homes to provide warmth, if fuel were

available for the collection. This is preciselywhat we are

doing with our skeletons by a process of borrowing, simply

because we fail to providenew body repairing material each

day in the food. You are all familiar with the tragic

misfortune thatovertakes so many elderly people through

the accident of a broken hip or other fractured

bone.Statistics show that approximately 50 per cent of

fractured hips occurring in people beyond 65 yearsof age

never unite. We look upon this as one of the inevitable

consequences of advancing age. InChapter 151 have

referred to the small boy whose leg was broken when he fell

in a convulsion whilewalking across the kitchen floor. That

bone did not break because the blow was hard but because

theminerals had been borrowed from the inside by the blood

stream in order to maintain an adequateamount of the

minerals, chiefly calcium and phosphorus in the blood and

body fluids. He had beenborrowing from his skeleton for

months because due to a lack of vitamins he could not

absorb eventhe minerals that were present in the

inadequate food that he was eating. The calcium and

thephosphorus of the milk were in the skimmed milk that he

was using but he needed the activators ofthe butter-fat in

order to use the minerals. Simply replacing white bread with

these activators and thenormal minerals and vitamins of

wheat immediately checked the convulsions.
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We have many other expressions of this borrowing process.

Much of what we have thought of asso-called pyorrhea in

which the bone is progressively lost from around the teeth

thus allowing themto loosen, constitutes one of the most

common phases of the borrowing process. This tissue with



itslowered defense rapidly becomes infected and we think of

the process largely in terms of thatinfection. A part of the

local process includes the deposit of so-called calculus and

tartar about theteeth. These contain toxic substances which

greatly irritate the flesh starting an inflammatoryreaction.

Many primitive peoples not only retain all of their teeth,

many of them to an old age, butalso have a healthy flesh

supporting these teeth. This has occurred in spite of the fact

that theprimitives have not had dentists to remove the

deposits and no means for doing so for themselves.Note

particularly the teeth of the Eskimos. The teeth are often

worn nearly to the gum line and yet thegum tissue has not

receded. Many of these primitive groups were practically

free from the affectionwhich we have included in the general

term of pyorrhea or gingivitis. Pyorrhea in the light of

ournewer knowledge is largely a nutritional problem. While

nutrition alone often will not be adequatefor correcting it,

when established practically no treatment will be completely

adequate withoutreinforcing the nutrition in so far as

deficient nutrition has been a contributing factor. Nutrition

plusthe frequent removal of deposits, plus suitable

medication will check and prevent pyorrhea but notcorrect

the damage that has already been done. The elements that

are chiefly needed in our nutritionare those that I have

outlined as being particularly abundant in the menus as

used by several of theprimitive races. These are discussed in

detail in Chapter 15.

Another important aspect of this problem of borrowing has

to do with the progressive shrinking ofthe skeleton as

evidenced by the shortening of the stature. I have measured

many individuals whohave lost from two to six inches in

height in a decade or two. I have seen a few individuals who

havelost as much as ten inches of their height by this

process of borrowing from the skeleton. Our bodiesneed a

certain amount of fresh minerals every day with which to



manufacture blood. The days thatthese minerals are not

provided in the foods they will be taken from our storage

depots, the skeleton.

A particularly tragic phase of this problem of borrowing from

the bone is seen in growing girls andis chiefly due to their

ambition to avoid enlargement of their bodies to keep down

their weight. Thegirls deprive themselves of body building

material at a time when their bodies are growing and

arerequiring considerable new mineral. Forming bone has a

prior claim on minerals, which issufficiently commanding to

induce the individual to borrow from bones that are already

formed toprovide for the necessary lengthening and growth.

By this process many of the bones of the body aresoftened,

particularly the bones of the spine. Curvatures develop, one

of the expressions of whichmay be round or stooped

shoulders.

Among primitive races this type of girl, so commonly seen in

our modern civilization, is absent.Probably not one of these

girls has ever suspected the suffering and sorrow that is

being stored up forfuture life as a result of this bad

management at a critical time in her development. Fig. 134

illustratesone of the tragedies of this borrowing process.

Practically all of these physical evidences ofdegeneration

can be prevented and fortunately many of them can be

relieved in large part with anadequate nutrition. Even

ununited fractures often can be induced to unite by an

adequatereinforcement of the nutrition. This is true not only

for young people but for elderly people as well.

In addition to the problems growing out of physical injuries

through lack of development before
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birth, which express themselves as facial and other

deformities, there is increasing need for concernfor physical

handicaps entailed in underdevelopment of the hips. The

difficulty encountered atchildbirth in our modern civilization

has been emphasized by Dr. Kathleen Vaughan (16) of

London.In her book, "Safe Childbirth," she states that faults

of development more than race modify pelvicshape. In the

Foreword to her book, Dr. Howard A. Kelly, Professor Emeritus

of GynaecologicalSurgery, Johns Hopkins University, says:

Dr. Vaughan presents such an array of facts and data that

the book must impress everyreader. It is of vital importance

that her conclusions be considered, for in my opinion

ourmethods of bringing up our girls and the habits of our

women with many of the customs of'civilized' life must be

radically readjusted.

This important work should be made available for reference

in the school libraries of the UnitedStates. Further data from

it are presented in Chapter 21.

The great contrast in discomfort and length of time of the

labor of modern mothers is to becontrasted with ease of

childbirth among primitive mothers. Many workers among

the primitive raceshave emphasized the vigorous health and

excellence of the infant at birth. We have here,

therefore,emphasis on the need in the interest of the infant

that the mother shall have an easy and short labor.Both of

these factors are directly influenced by the vitamin content

of the mother's body as suppliedby her nutrition and also by

the physical development of her body if her mother at the

time ofgestation and prior to conception had adequate

vitamins in her food to insure perfect germ cells.



The sensitivity of the brain to injury resulting from

medication given the mother has beenemphasized by Dr.

Frederic Schreiber of Detroit. In his paper before the

American MedicalAssociation meeting in San Francisco,

June, 1938, he was quoted as saying (17) that the

analysisshowed that 72 per cent of the children had shown

difficulty in breathing at the time of birth or in thefirst few

days following birth. He concluded, therefore, that this

difficulty in breathing was the causeof the brain damage.

Difficulty in breathing would lead to a shortage of oxygen.

An insufficient supply of oxygen in theblood stream would

have serious effects upon the tissues of the brain. In this

connection, he citedevidence found in post-mortem

examinations that deficiency of oxygen caused microscopic

changesin the brain.

X-ray photographs of some of the children examined by Dr.

Schreiber showed various degrees ofbrain atrophy.

The contribution of Dr. Schreiber also emphasizes strongly

the susceptibility of the brain tissue toinjuries which may

handicap the individual throughout life.
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Chapter 20

SOIL DEPLETION AND PLANT AND ANIMALDETERIORATION

I HE data available on the subject of soil depletion and

animal deterioration are so voluminous that

it would require a volume to present them adequately. When

we realize the quantities of many of theminerals which must

enter into the composition of the bodies of human beings

and other animals, weappreciate the difficulty of providing

in pasture and agricultural soils a concentration of

theseminerals sufficient to supply the needs for plant growth

and food production. If we think of growing
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plants and grasses in terms of average soil tilled to a depth

of seven inches, we are dealing with atotal of approximately

two million pounds of soil per acre, of which two thousand

pounds will bephosphorus in its various chemical forms,

some of which will not be readily available for plants. Ifone-

half of this phosphorus were present in an available form,

there would be enough for only onehundred poor crops,

utilizing ten pounds to the acre for the seed alone; or for

forty good crops, takingtwenty-five pounds per acre,

assuming that the seed were to be removed from that land

and notreplaced. A sixty-bushel crop of wheat or corn per

acre takes twenty-five to twenty-eight pounds ofphosphorus

in the seed. The soil is depleted of calcium similarly, though

that mineral is not usuallypresent in such limited amounts

nor so rapidly taken away as is phosphorus. The leaves and

stems ofrapidly growing young plants and grasses are rich in

calcium and phosphorus. As the plants ripen thephosphorus

is transported in large amounts to the seed while most of the

calcium remains in theleaves. A large part of the commerce

of the world is concerned with the transportation of

chemicalelements as foods, chief of which are calcium and

phosphorus. Whether the product of the soil isultimately

used as wheat for bread, milk and meat for foods, or wool

and hides for clothing, everypound of these products that is

shipped represents a depletion of soil for pasturage or for

grainproduction.

If we think of one hundred good crops constituting the limit

of capacity of the best soils, and one-fourth of that for a

great deal of the acreage of the tillable soil, we are probably

over-generous. Thisproblem of depletion may seem to many

people unimportant, either because there has been

noconsciousness that depletion has been taking place, or

because they believe that replenishment is asimple matter.



In correspondence with government officials in practically

every state of the United States I findthat during the last

fifty years there has been a reduction in capacity of the soil

for productivity inmany districts, amounting to from 25 to 50

per cent. I am informed also that it would costapproximately

fifty dollars per acre to replenish the supply of phosphorus.

Many people realize that farms they knew in their childhood

have ceased to be productive becausethey have "run out."

The movement of population to cities and towns is, in part,

the result of the callof the social center and in part a

consequence of the need of forsaking depleted soil. While

there aremany things that influence the movement from the

farms, there is much to be learned from thegovernment

census reports which deal directly with farm acreage and

values.

If we relate the levels of life of human and domestic animals

to the problem of soil depletion, wefind two important

groups of data. First, there are those which relate to specific

land areas, somesmall and some very large; and second,

those which relate to civilizations and groups, both large

andsmall that have passed out of existence or are rapidly

deteriorating. A study of the skeletons of thepast and

present often discloses a progressive breakdown. For

example, we may mention theimportant anthropological

findings of Professor Hooton of Harvard, who, in his

examinations ofvarious pueblos of the Western Plains,

especially at the Pecos Pueblo where the progressive

burialshave been uncovered, has brought to light the

calendar of a civilization extending over a thousandyears.

These findings show that there has been over the period of

years a progressive increase inskeletal deformities, including

arthritis and dental caries, together with a reduction in

stature,suggesting a direct relationship to progressive

depletion of the soil.
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In a recent magazine article, I have presented data (l)

comparing the mineral content of differentpasture grasses,

and relating these to deficiencies in cattle. Unfortunately,

space does not permitreviewing these data here in detail.

They show that calcium varied from 0.17 per cent for a

drypasture grass in Arizona to 1.9 per cent in a Pennsylvania

pasturage plant, to 2 per cent in a BritishColumbia

pasturage plant, a range of over ten fold. Similarly,

phosphorus was shown to vary from0.03 per cent to 1.8 per

cent, a range of sixty fold. Neither pasture animals nor

human beings can eata sufficient amount of low mineral

plant food to provide the total mineral requirements of

ordinarymetabolism. In cases of overload, such as pregnancy

and lactation in adults, and rapid growth inchildren, the

demand is increased greatly. For example, a high-milk-

production cow from southernTexas on a certain low mineral

pasture will run behind her normal requirements about 60

grams ofphosphorus and 160 grams of potassium per day. In

that district large numbers of cattle were unableat the time

to maintain their own bodies, let alone reproduce or provide

milk. Many cattle in thedistrict developed loin disease. It

was found that moving them to another plot of ground

where thesoil was not depleted provided recovery.

About thirty-seven billion dollars, or approximately 40 per

cent of the cash income of salaries andwages of the people

in the United States, is used for the purchase of foods. When

we add to this theexpenditure of energy by the people living

on the land, it represents a total, probably exceeding

fiftybillion dollars a year that is spent for the chemicals that

are provided in the foods, a large amount ofwhich, perhaps

50 per cent, will have been expended for calcium and



phosphorus, perhaps 25 percent for other chemicals, and 25

per cent for special vitamin or activator carrying foods. Of

thisenormous transportation of minerals from the soil an

exceedingly small proportion gets back to thetillable land in

this country. Orr (2) states that "Consumption in the United

Kingdom of live stockproducts mostly derived from grass

lands has been estimated at about four hundred million

poundssterling per annum (nearly two billion dollars)." This

includes dairy products, meats and hides.

Never in the history of the world has there been such a large

scale depletion of the soil bytransportation away from the

tilled and pasturage areas. Sickness in the United States has

beencalculated to cost nearly half as much as food, and is

increasing.

An important discovery has been made with regard to the

feeding of dairy cattle and other livestock: the nutritive

value of young grass, when in a state of rapid growth, carries

not only a very largequantity of minerals, but also digestible

proteins in amounts that are approximately equivalent

tothose provided by the concentrated cereal cattle foods,

such as linseed cake. It is observed also thatnot only do the

milk products of such cows remain at a high level while the

cows are on the rapidlygrowing young grass, particularly a

rapidly growing young wheat grass or young rye grass, but

theanimals themselves are in better physical condition than

when on grain concentrates. Further, thatcalves fed on the

milk of those cows grow much more rapidly than they do

when the cows are onother fodder and have a much higher

resistance to disease. Grass, to provide these nutritional

factors,must be grown on a very rich, well-balanced soil. A

young plant, of necessity, produces a rapiddepletion of soil.

Minerals and other chemicals are removed and therefore

there is need for adequatereplacement.



In Chapter 181 have reported investigations made by

Professors Meigs and Converse at theBeltsville Experimental

Station, in which they have shown that feeding cattle on a

grade of dried haythat was low in chlorophyll resulted in the

development of dead or blind calves, and further that when
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the milk of these cows was fed to three normal calves they

died in fifty-seven, sixty-two and seventy-one days

respectively. These calves had been fed on whole milk until

twenty days of age. They showthat the main deficiency in

this ration was vitamin A.

Since mammals require milk in infancy and since it is the

most efficient single food known, I havemade a special study

of milk and its products. The role of the vitamins and other

activatingsubstances in foods is quite as important and

essential as that of minerals. These activatingsubstances, in

general, can be divided into two groups, those that are

water-soluble and those that arefat-soluble, the former being

much more readily obtained in most communities, than the

latter. Sincethe fat-soluble and also the water-soluble

vitamins are essential for mineral utilization andparticularly

since the fat-soluble activators are so frequently found to be

inadequately supplied in dietand are usually more difficult

to obtain, a special effort has been made to determine the

level of thesein dairy products in many different places for

different seasons of the year. To accomplish this, I

haveobtained each year since 1927 samples of cream and

butter, mostly butter, for analysis for theiractivator content.

The work has rapidly extended so that for the eleventh year

we are receiving now(1939) samples from several hundred

places distributed throughout the world, usually once or



twice amonth throughout the year. Methods used for these

studies are both biologic and chemical. Thesedata are used

in connection with morbidity and mortality statistics for the

same districts.

The progressive changing of the levels of life is shown by the

morbidity and mortality statistics ofthe various areas of the

United States and Canada. The American Heart Association

publishes, fromtime to time, very important data relative to

the number of deaths from heart disease in the variousstates

of the Union. It is of interest to note that the highest

mortality levels that are obtained are foundin those states,

in general, that have been longest occupied by modern

civilizations, namely, theAtlantic States, the New England

States, the Great Lakes States and the Pacific States. Their

datapublished in their booklet -tHeart Disease Mortality

Statistics" and based on the United StatesRegistration area

reveal that the death rate per 100,000 population was 123

in 1900. The data sent mein November 1937 from the

United States Census Bureau, Department of Commerce, in

Washington,report the death rate from heart per 100,000 for

1934 as 239.9, in other words an increase of 86.9 percent in

thirty-four years. Figures provided by the Bureau of Census

for England and Wales show thedeath rate per 100,000 to

be 269.3; and for Scotland, 232. While the average figure for

the UnitedStates Registration area of 224 deaths per

100,000 seems very high, it is exceedingly important tonote

that the New England States were much higher, leading the

entire country. Massachusettsreported 307.3; New

Hampshire, 323.1; Vermont, 310.8; New York, 302.1; Maine,

297.5. The rate ofincrease in the decade of 1921 to 1930

was 51.3 per cent for Delaware; 52 per cent for Connecticut,

51 per cent for Pennsylvania, 59.4 per cent for Missouri, 60.0

per cent for Washington; 55 per centfor Wisconsin; 64 per

cent for Louisiana; 71 per cent for Florida; 63 per cent for



South Carolina; 81per cent for Montana; 61 per cent for

Kentucky; and 51.9 per cent for North Carolina. Such rates

ofincrease as these are cause for alarm.

Sir Arnold Theiler, who spent a quarter of a decade studying

the problems of nutritional deficiencydiseases among

pasture animals in South Africa, has discussed at length the

reduction of phosphorusin available quantities for plant

development as constituting, by far, the most important

mineraldeficiency. He reported data obtained from many

countries through the world, indicating that thedeterioration

of cattle and sheep can be directly traced to an inadequate

amount of phosphorus in thesoil. He states, in discussing the

relation of this problem to the conditions as they obtain in

Australia,
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that: (3)

Amongst the Australian data the figures showing depletion

of phosphorus as a result of saleof products off the farm

without adequate replacement by manuring, are interesting.

ThusRichardson estimates that it would take two million tons

of superphosphate to replace thephosphorus removed in the

form of milk, mutton and wool. In the "ranching stage" of

thedevelopment of a country the fact is often forgotten that

the balance of Nature is frequentlydisturbed to the

detriment of generations to come.

It is important to keep in mind that morbidity and mortality

data for many diseases follow arelatively regular course from

year to year, with large increases in the late winter and

spring and amarked decrease in summer and early autumn.



The rise and fall of the level of morbidity with thechanging

season produces curves that are exceedingly regular for the

same place from year to year.The distribution, however, is

distinctly different for different latitudes and altitudes. It is

further ofspecial importance to note that the curves for the

Southern Hemisphere, with its opposite seasons, arein

reverse of those of the Northern Hemisphere, and have very

similar levels for the same seasonalperiods. I have obtained

the figures for the levels of morbidity for several diseases in

severalcountries, including the United States and Canada. I

find that the distribution of the rise and fall inmorbidity and

mortality does not follow the sunshine curve but does follow

the curve of vegetablegrowth. Accordingly, I have made

studies by dividing the United States and Canada into

sixteendistricts, four from East to West and four from North

to South. I have plotted by months the levels ofmortality for

heart disease and pneumonia in these various districts, from

figures obtained from thegovernments of these two

countries. Similarly, I have plotted curves for the vitamin

content found inbutter and cream samples obtained from

these sixteen districts. When these are arranged

inaccordance with the levels by months they are found, in

each case, to be opposite to the mortalityfrom heart disease

and pneumonia. It is also important to note that while these

curves show a highermidsummer level of vitamins in dairy

products in the northern tier of districts, the period of

highlevel is shorter than in the more southern division. Two

peaks tend to appear in the summer cycle ofcurves for the

vitamins, one representing the spring period of active

growth and the other, the fallperiod. These peaks are closer

together in the north than in the south.

A particularly important phase of this study is the finding of

a lower level of vitamins throughoutthe year in those

districts which correspond with the areas of the United

States and Canada that havebeen longest settled, and



consequently most depleted by agriculture. A similar study

has been madebased on the data published in a report by

Tisdall, Brown and Kelley, (4) of Toronto. Their figures

forchildren's diseases which included chicken pox, measles,

nephritis, scarlet fever, hemorrhage ofnewborn, tetany and

retropharyngeal abscess were arranged according to the

incidence for eachmonth. All of these diseases show a

relatively high incidence during February and March, rising

inDecember and January, falling during April and May,

reaching a very low level in midsummer andthen making a

rapid increase during the autumn. These are opposite to the

vitamin levels found in thedairy products of Ontario for the

same months.

In Chapter 3,1 discussed data obtained during two summers

in the Loetschental and other Swissvalleys. The Loetschental

Valley has been isolated from contact with surrounding

civilizations by itsunique physical environment. For twelve

hundred years during which time a written history of

thevalley has been kept, the people have maintained a high

level of physical excellence providing
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practically all their food, shelter and clothing from the

products raised in the valley. Cattle and goatsprovided milk,

milk products and meat. The stock was carefully sheltered

during the inclementweather and great care was used to

carry back to the soil all of the enrichment. This, of course, is

aprocess that is efficiently carried out in many parts of the

world today. In this manner extensivedepletion of the

minerals required for food for animals and human beings

may be prevented. Theirpractice is in striking contrast to

that in many of the agricultural districts of the United States



inwhich the minerals are systematically shipped from the

land to the cities, there to be dissipated to theocean through

the sewerage system. Among many primitive races there is

some attempt to preservethe fertility of the soil. For

example, in Africa, many of the tribes that depend in part on

agriculture,cleared off only a few acres in the heart of a

forest and cropped this land for a limited number ofyears,

usually less than ten. Great care was taken to prevent the

loss of the humus both throughdrenching rains and wind

erosion. The decaying vegetation and lighter soil that might

be dislodgedby the water were caught in the entanglement

of roots and shrubbery surrounding the agriculturalpatch.

The surrounding trees protect the soil from wind erosion.

Care was taken not to form gullies,furrows and grooves that

could carry currents of water and thus float away the

valuable humus fromthe soil. This again is in contrast to

conditions in other parts of the world, particularly in the

UnitedStates. Sears (5) has stated that "Bare ground left by

the plow will have as much soil washed off in tenyears as the

unbroken prairie will lose in four thousand. Even so, soil in

the prairie will be forming asfast as, or faster than it is lost."

In Nature's program, minerals are loaned temporarily to the

plants andanimals and their return to the soil is essential. To

quote again from Sears.

What is lent by earth has been used by countless

generations of plants and animals nowdead and will be

required by countless others in the future. In the case of an

element such asphosphorus, so limited is the supply that if it

were not constantly being returned to the soil, asingle

century would be sufficient to produce a disastrous

reduction in the amount of life.

The history of preceding civilizations and cultures of

mankind indicate the imbalances that havedeveloped when

minerals have been permanently transferred from the soil.



There are only a fewlocalities in the world where great

civilizations have continued to exist through long periods

andthese have very distinct characteristics. It required only

a few centuries, and in some profligatedsystems a few

decades to produce so serious a mineral depletion of the soil

that progressive plant andanimal deterioration resulted. In

such instances, regular and adequate replenishment was not

takingplace.

The replenishment may be made, as in the case of the

prairie with its plant and animal life, througha replacement

in the soil of borrowed minerals, a program carried out

efficiently by a few intelligentcivilizations. The balance of

the cultures have largely failed at this point. Another

procedure for thereplenishing of the depleted soils is by the

annual spring overflow of great water systems which

floatenrichment from the highlands of the watersheds to the

lower plains of the great waterways. This isillustrated by the

history of the Nile which has carried its generous blanket of

fertilizing humus andrich soil from the high interior of Africa

northward over its long course through Sudan and Egypt

tothe Mediterranean, and thus made it possible for the

borders of the Nile to sustain a population ofgreater density

than that of either China or India. The salvation of Egypt has

been the fact that thesource of the Nile has been beyond the

reach of modernizing influences that could destroy

Nature'svast stores of these replenishing soil products.

Where human beings have deforested vastmountainsides at

the sources of the great waterways, this whole problem has

been changed.
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A similar situation has occurred in China. Her two great

rivers, the Yangtze and the Yellow River,having their sources

in the isolated vastness of the Himalayas in Tibet, have

through the centuriesprovided the replenishment needed for

supporting the vast population of the plains of these

greatwaterways. Together with this natural replenishment

the Chinese have been exceedingly efficient inreturning to

the soil the minerals borrowed by the plant and animal life.

Their efficiency asagriculturists has exceeded that of the

residents of most parts of the populated world.

The story in Europe and America has been vastly different in

many districts. The beds of roots oftrees and grasses that

hold the moisture and induce precipitation have been rudely

broken up. Animportant function of the plant and tree roots

is the entanglement of dead plant life. Vegetation holdsback

moisture at the time of melting snows and rainy seasons so

efficiently that disastrous floods areprevented and a

continuing flow of water maintained over an extended

period. Under the pressure ofpopulation more and more of

the highlands have been denuded for agriculture; the

forests have oftenbeen ruthlessly burned down, frequently

with the destruction of very valuable timber. The ashes

fromthese great conflagrations provided fertilizer for a few

good crops, but these chemicals weredissipated rapidly in

the swift flow of the water in which they were soluble, with

the result that vastareas that Nature had taken millenniums

to forest have been denuded and the soil washed away in

afew decades. These mountainsides have become a great

menace instead of a great storehouse of plantfood material

for the plains country of the streams. Loss of timber which

was needed greatly forcommerce and manufacture has been

another disastrous result. The heavy rains of the spring

nowfind little impediment and rush madly toward the lower

levels to carry with them not the richvegetable matter of the

previous era, but clay and rocks which in a mighty rush



spread over the vastplains of the lowlands. This material is

not good soil with which to replenish and fertilize the

riverbottoms. On the contrary, it often covers the plains

country with a layer of silt many feet deep makingit

impossible to utilize the fertile soil underneath.

We have only to look over the departed civilizations of

historic times to see the wreckage anddevastation caused

by these processes. The rise and fall in succession of such

cultures as those ofGreece, Rome, North Africa, Spain, and

many districts of Europe, have followed the pattern whichwe

are carving so rapidly with the rise and fall of the

modernized culture in the United States.

The complacency with which the masses of the people as

well as the politicians view our trend isnot unlike the drifting

of a merry party in the rapids above a great cataract. There

seems to be noappropriate sense of impending doom.

An outstanding example of our profligate handling of soil

and watersheds may be seen in ourrecent experiences in the

Mississippi Basin. The Ohio River draining the western slopes

of theAllegheny Mountains has gone on rampages almost

annually for a decade carrying with it greatdamage to

property and loss of life. Other branches of the Mississippi,

particularly the Missouri,draining the eastern slopes of the

Rocky Mountains have gone out of control so that vast areas

areflooded with silt. There is now a concerted effort to stem

this series of cataclysms by building dykesalong the great

waterways to raise the banks and dams in the higher regions

of the watershed to holdback the floods. These artificial

lakes become settling pools for the silt and soon lose their

efficiencyby being filled with the debris that they are

holding back from the lower levels. An effort is alsobeing

made to reforest which is purposeful, but when we consider

the millenniums of time that
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Nature has required to build the tanglewood of plant life,

shrubbery and trees over the rocks andthrough the gullies to

act as great defenses for holding back the water, these

modern programs offervery little assurance for early relief.

Another very destructive force is the wind. When surfaces

are denuded either at high or lowaltitudes the wind starts

carving up the soil and starts it on the march across the

country. We call thedemonstrations dust storms. When we

travel through our Western States, it is not uncommon to

seebuildings and trees partially buried in these rolling dunes

of drifting sand. When we were travelingacross the desert of

Peru in 1937, we saw in many places mountain-like dunes

rolling slowly acrossthe country, frequently so completely

blocking former traffic routes that long detours were

necessary.When we were flying over eastern Australia in

search of groups of primitive aborigines, we saw greatforests

gradually being engulfed with these marching billows of

sand so that most of the trees werecovered to their tips.

Few people will realize that it is estimated that only about

45 per cent of the land surface of theUnited States is now

available for agricultural purposes and grazing. This

includes vast areas that arerapidly approaching the limit of

utility.

In one of my trips to the Western States I visited a large

ranch of some fifty thousand acres. I askedthe rancher

whether he was conscious of a depletion in the soil of the

ranch in its ability to carrypasture cattle. He said that it was

very greatly depleted, that whereas formerly the cows on

the ranchwere able to produce from ninety-three to ninety-



five healthy calves per hundred cows annually,nearly all of

sufficiently high physical quality to be available for

reproductive purposes, now he wasgetting only forty to

forty-four calves per hundred cows annually and usually

only ten or eleven ofthese were physically fit for

reproductive purposes. He stated also that he was able to

raise as manycalves for restocking the ranch on the plant

food produced on the fifty acres to which he was applyinga

high fertilization program as on the rest of the fifty-

thousand-acre ranch. Of late most of the calvesfor the ranch

had to be imported from other states.

In a city in the vicinity I inquired of the director of public

health what the death rate was amongtheir children up to

one year of age. He stated that the figures were

progressively increasing in spiteof the fact that they were

giving free hospitalization and free prenatal and postnatal

care for allmothers who could not afford to pay for the

service. This death rate had more than doubled in fiftyyears.

I asked how he interpreted the increasing mortality rate

among the infants and mothers. Hiscomment was in effect

that they could not explain the cause, but that they knew

that the mothers ofthis last generation were far less fit

physically for reproduction than their mothers or

grandmothershad been.

To many uninformed people the answer will seem simple.

Those who are responsible for theseprograms, recognize the

difficulty in replenishing the exhausted minerals and food

elements inadequate quantity. I have been informed by the

director of the department of agriculture of the stateof Ohio

that it would cost fifty dollars per acre to restore the

phosphorus alone that has beenexhausted during the last

fifty to one hundred years. He stated that the problem is still

furthercomplicated by the fact that the farmer cannot go to

a bank and borrow money to buy this fertilizer.



If, however, he buys adjoining acreage to double his own, he

can then borrow twice as much money
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as he can on his own farm. But this is not all of the difficulty.

Recent data indicate that if sufficientphosphorus in a form

easily available for plant use were supplied to the land at

once, it would kill theplant life; it must be provided in a form

in which by a process of weathering it is made

slowlyavailable for plant utilization. Phosphorus is only one

of the minerals that is readily taken from thesoil. Other

minerals also are difficult to provide. I have been able

practically to double the weight andsize of beets in five

weeks by the addition of a tablespoonful of ferric ammonium

citrate to eachsquare foot of garden soil.

An important commentary on soil depletion is provided by

the large number of farms that havebeen abandoned in

many districts throughout the United States. The severe

industrial depressionwhich has thrown large numbers of

shop and mill workers out of employment, has induced

aconsiderable number of these to return to the land for

subsistence. As one drives through farmingdistricts that

once were very fertile many farms are seen apparently

abandoned insofar as tillage isconcerned.

In my studies on the relation of the physiognomy of the

people of various districts to the soil, Ihave found a

difference in the facial type of the last generation of young

adults when compared withthat of their parents. The new

generation has inherited depleted soil. In many communities

threegenerations of adults are available for study. The

yardstick for these comparisons has been developedin the



preceding chapters. It will be of interest for the readers to

apply this yardstick to their ownbrothers and sisters in

comparison with the parents and particularly their

grandparents. The mostserious problem confronting the

coming generations is this nearly unsurmountable handicap

ofdepletion of the quality of the foods because of the

depletion of the minerals of the soil.

REFERENCES

1. PRICE, W. A. New light on the control of dental caries and

the degenerative diseases. J. Am.Dent. Assn., 18:1889,

1931.

2. ORR, J. B. The composition of the pasture. London, H. M.

Stationery Office. E.M.B., 18,1929.

3. THEILER, A. and GREEN, H. Aphosphoris in ruminants.

Nutrition Absts. and Rev., 1:359,1932.

4. TISDALL, BROWN and KELLEY. The age, sex, and seasonal

incidence in children. Am. J.Dis. Child., 39:163, 1930.

5. SEARS, P. B. Deserts on the March. Norman, University of

Oklahoma Press, 1935.

TABLE OF CONTENTS

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.htmI (296

de 316)06/07/2006 7:50:08

Chapter 21

PRACTICAL APPLICATION OF PRIMITIVE WISDOM



IF THE observations and deductions presented in the

foregoing chapters are exerting as controlling

an influence on individual and national character as seems

to be indicated, the problem of the outlookfor our modern

civilization is changed in many important aspects. One of

the most urgent changes inour viewpoint should be to look

upon the assortment of physical, mental and moral

distortions as due,in considerable part, to nutritional

disturbances in one or both parents which modify the

developmentof the child, rather than to accepted factors in

the inheritance. The evidence indicates that theseparental

disturbances of nutritional origin may affect the germ plasm,

thus modifying the architecture,or may prevent the mother

from building a complete fetal structure, including the brain.

In otherwords, these data indicate that instead of dealing

entirely with hereditary factors, we are dealing inpart with

distortions due to inhibitions of normal hereditary processes.

This changes the prospects forthe offspring of succeeding

generations. Atavism will still have plenty to her credit even

if she mustgive up her claim to distortions of individual

characteristics.

Jacobson (l) has summarized the determining factors in

individuality and personality when he says"The Jekyll-Hydes

of our common life are ethnic hybrids." Most current

interpretations are fatalisticand leave practically no escape

from our succession of modern physical, mental and moral

cripples.Jacobson says of our modern young people:

Very much of the strange behavior of our young people to-

day is simply due to their lack ofethnical anchorage; they

are bewildered hybrids, unable to believe sincerely in

anything, anddisowned by their own ancestral manes. To

turn these neurotic hybrids loose in the world bythe million,

with no background, no heritage, no code, is as bad as



imposing illegitimacy; theirbehavior, instead of expressing

easily, naturally and spontaneously a long-used credo, will

bedetermined by fears and senseless taboos. How can

character be built upon such foundations?

There is a ludicrous as well as a pathetic side to the situation

presented by a Greek puzzled byhis predominantly German

children, or by the German woman unable to understand

herpredominantly Spanish progeny. It is a foolish case over

again of hen hatching ducklings, ofwolf fostering foundlings.

If our modern degeneration were largely the result of

incompatible racial stocks as indicated bythese premises,

the outlook would be gloomy in the extreme. Those who find

themselves depressedby this current interpretation of

controlling forces would do well to recall the experiments on

pigsreferred to in Chapters 17 and 18, in which a large

colony all born blind and maimed because ofmaternal

nutritional deficiency—from deficient vitamin A—were able

to beget offspring with normaleyes and normal bodies when

they themselves had normal nutrition.

Much emphasis has been placed on the incompatibility of

certain racial bloods. According toJacobson, (l)

Aside from the effects of environment, it may safely be

assumed that when two strains of
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blood will not mix well a kind of "molecular insult" occurs

which the biologists may some daybe able to detect

beforehand, just as blood is now tested and matched for

transfusion.



It is fortunate that there is a new explanation for the

distressing old doctrine which holds thatgeniuses cannot be

born unless there is an abundant crop of defectives. In this

connection Jacobsonsays,

The genius tends to be a product of mixed ethnic and

nervously peculiar stock-stock sopeculiar that it exhibits an

unusual amount of badness. The human family pays dearly

for itsgeniuses. Just as nature in general is prodigal in

wasting individuals for the development of atype, or species,

so do we here find much human wastage apparently for a

similar purpose.

One may think of the insane and the defectives as so many

individuals wasted in order that afew geniuses may be

developed. It would seem' that in order to produce one

genius there mustbe battalions of criminals, weaklings and

lunatics. Nietzsche must have had biologicimplications of

this sort in mind when he spoke of the masses as merely

"fertilizers" for thegenius. This is why the genius has been

compared to the lily on the dunghill. He absorbs allthe

energy of his family group, leaving the fertilizing mass

depleted.

Our recent data on the primitive races indicate that this

theory is not true, since in a singlegeneration various types

and degrees of physical, mental or moral crippling may

occur in spite oftheir purity of blood and all that inheritance

could accomplish as a reinforcement through the ages.

The extent to which the general public has taken for granted

that there is a direct relationshipbetween mental excellence

and mental deficiency is illustrated by the commonly heard

expression"great wits and fools are near akin" which

expresses tersely the attitude of a modern school

ofpsychiatry. This doctrine is not supported by controlled



data from scientifically organizedinvestigations. One of the

principal exponents quoted is Maudsley who stated "it is not

exaggerationto say that there is hardly ever a man of genius

who has not insanity or nervous disorder of someform in his

family." Many reviews of the lives of great men have been

published in support of thisdoctrine. Havelock Ellis,

however, one of the leading psychologists and psychiatrists

of our day, hasshown that the percentage of cases

substantiating this doctrine is less than 2 per cent and less

thanhalf that proportion found in the population at large,

which in a tested group he found to be 4.2 percent. East of

Harvard in discussing this problem states, after reviewing

the evidence pro and con:"Thus it is seen that where one

collates the work of the most competent investigators on

thepossibility of relation between insanity and genius the

conclusion is unavoidable that none exists."

Those who still believe in the old fatalistic doctrines may

answer the questions why the last child isaffected seriously

much more often than would be expected through chance;

or why the most severedefectives are born after mothers

have exceeded forty years of age; and still further why

ourdefectives are found chiefly among the later members of

large families. These facts are notexplainable by Mendel's

laws of heredity.

Professor J. C. Brash, of the University of Birmingham, in his

monograph (2) discusses the currenttheories in detail. He

emphasizes the role of heredity as the controlling factor in

the origin ofdivergencies. However, all of the distortions of

the face and jaws which he presents as being relatedto

heredity can be duplicated, as I have shown, in the

disturbances appearing in the first and second
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generation after primitive racial stocks have adopted the

foods of our modern civilizations indisplacement of their

native foods. He emphasizes the importance of an adequate

diet during thegrowth period of the child, and also the fact

that malocclusion is not a direct manifestation of

rickets.Heilman has emphasized the importance of

childhood diseases. The disturbances which we arestudying

here, however, are not related to these influences.

Two of the outstanding advances in laboratory and clinical

approach to this problem of the relationof the structure of

the brain to its function as expressed in mentality and

behavior have been the workof Tredgold in England, referred

to in Chapter 19, and the "Waverly Researches in the

Pathology ofthe Feeble-Minded," in Massachusetts. Tredgold

recognizes two sources of brain injury, "germinalblight" and

"arrest" and puts particular stress on the former as being

pathological and notspontaneous, and related to the germ of

either or both parents due to poisoning of the germ cell.

The"arrest" problems have to do with intra-uterine

environmental disturbances.

The Waverly group have made very detailed anatomical

studies, both gross and microscopic, ofbrains of mental

defectives and related these data to the clinical

characteristics of the individuals bothmental and physical

when living. They have reported in detail two groups of

studies of tenindividuals each. In their summary of the

second group they state: (3)

The provisional conclusions drawn from the second series

and the combined first and secondseries are much in

agreement with the original conclusions drawn from the first

series whichwere as follows: First that measurable brain can



be correlated with testable mind in the lowand high orders

with fairly positive results. That is the small simple brains

represented the lowintellects or idiots and the most complex

brain patterns corresponded to the high grade,moronic and

subnormal types of feeble-mindedness.

The lessons from the primitive races demonstrate certain

procedures that should be adopted forchecking the

progressive degeneration of our modernized cultures. If, as

now seems indicated, mal-development with its production

of physical, mental and moral cripples is the result of forces

thatcould have been reduced or prevented, by what

program shall we proceed to accomplish thisreduction or

prevention?

I have presumed in this discussion that the primitive races

are able to provide us with valuableinformation. In the first

place, the primitive peoples have carried out programs that

will producephysically excellent babies. This they have

achieved by a system of carefully planned

nutritionalprograms for mothers-to-be. It is important to note

that they begin this process of special feeding longbefore

conception takes place, not leaving it, as is so generally

done until after the mother-to-beknows she is pregnant. In

some instances special foods are given the fathers-to-be, as

well as themothers-to-be. Those groups of primitive racial

stocks who live by the sea and have access to animallife

from the sea, have depended largely upon certain types of

animal life and animal products.Specifically, the Eskimos,

the people of the South Sea Islands, the residents of the

islands north ofAustralia, the Gaelics in the Outer Hebrides,

and the coastal Peruvian Indians have depended uponthese

products for their reinforcement. Fish eggs have been used

as part of this program in all of thesegroups. The cattle

tribes of Africa, the Swiss in isolated high Alpine valleys, and

the tribes living inthe higher altitudes of Asia, including



northern India, have depended upon a very high quality

ofdairy products. Among the primitive Masai in certain

districts of Africa, the girls were required to
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wait for marriage until the time of the year when the cows

were on the rapidly growing young grassand to use the milk

from these cows for a certain number of months before they

could be married. Inseveral agricultural tribes in Africa the

girls were fed on special foods for six months

beforemarriage. The need for this type of program is

abundantly borne out by recent experimental work

onanimals, such as I have reported in Chapters 17, 18 and

19.

Another important feature of the control of excellence of

child life among the primitive races hasbeen the systematic

spacing of children by control of pregnancies. The interval

between childrenranged from two and a half to four years.

For most of the tribes in Africa this was accomplished bythe

plural-wife system. The wife with the youngest child was

protected.

The original Maori culture of New Zealand accomplished the

same end by birth control anddefinite planning. In one of

the Fiji Island tribes the minimum spacing was four years.

These practices are in strong contrast with either the

haphazard, entirely unorganized programs ofindividuals in

much of our modern civilization, or the organized over-

crowding of pregnancies alsocurrent. The question arises

immediately: what can be done in the light of the data that I

havepresented in this volume to improve the condition of



our modern civilization? A first requisite andperhaps by far

the most important is that of providing information

indicating why our presenthaphazard or over-crowded

programs of pregnancies are entirely inadequate. This

should include,particularly, the education of the highschool-

age groups, both girls and boys.

In the matter of instruction of boys and girls it is of interest

that several of the primitive races havevery definite

programs. In some, childbirth clinics supervised by the

midwife are held for the growinggirls. With several of these

tribes, however, the ease with which childbirth is

accomplished is so greatthat it is looked upon as quite an

insignificant experience. Among the ancient Peruvians,

particularlythe Chimu culture, definite programs were

carried out for teaching the various procedures in

industry,home-building and home management. This was

accomplished by reproducing in pottery form, as onpractical

water jugs, the various incidents to be demonstrated. The

matter of childbirth wasreproduced in detail in pottery form

so that it was common knowledge for all young people

fromearliest observation to the time the practical problems

arose. Many of the problems related directlywere similarly

illustrated in pottery forms.

It is not sufficient that information shall be available through

maternal health clinics to youngmarried couples. If pigs

need several months of special feeding in order that the

mothers-to-be maybe prepared for adequate carrying

forward of all of the inheritance factors in a high state

ofperfection, surely human mothers-to-be deserve as much

consideration. It is shown that it is notadequate that

sufficient vitamin A be present to give the appearance of

good health. If highly efficientreproduction is to be

accomplished there must be a greater quantity than this.

There is no good reasonwhy we, with our modern system of



transportation, cannot provide an adequate quantity of the

specialfoods for preparing women for pregnancy quite as

efficiently as the primitive races who often had togo long

distances without other transportation than human carriers.

The primitive care of a newborn infant has been a matter of

severe criticism by modernistsespecially those who have

gone among them to enlighten them in modern ways of

child rearing. It is
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common practice among many primitive tribes to wrap the

newborn infant in an absorbent moss,which is changed daily.

A newborn infant, however, does not begin having regular

all over baths fora few weeks after birth. While this method

is orthodox among the primitives it is greatly deplored asa

grossly cruel and ignoble treatment by most moderns. Dr.

William Forest Patrick of Portland,Oregon was deeply

concerned over the regularly occurring rash that develops

on newborn infantsshortly after they are first washed and

groomed. He had a suspicion that Nature had a way of

takingcare of this. In 1931 he left the original oily varnish on

several babies for two weeks without theordinary washing

and greasing. He found them completely free from the skin

irritation and infectionwhich accompanies modern

treatment. This method was adopted by the Multanomah

CountyHospital of Oregon which now reports that in 1,916

cases of unwashed, unanointed babies only twocases of

pyodermia occurred. They record that each day the clothing

was changed and buttockswashed with warm water. Beyond

this the infants were not handled. Dr. Patrick states that

withintwelve hours after birth by Nature's method the

infant's skin is clear, and Nature's protective film hasentirely



disappeared. In my observations of the infant's care among

primitive races I have beencontinually impressed with the

great infrequency with which we ever hear a primitive child

cry orexpress any discomfort from the treatment it receives.

Of course, when hungry they make their wantsknown. The

primitive mother is usually very prompt, if possible, to feed

her child.

Among the important applications that can be made of the

wisdom of the primitive races is onerelated to methods for

the prevention of those physical defects which occur in the

formative periodand which result in physical, mental and

moral crippling. When I visited the native Fijian Museum

atSuva, I found the director well-informed with regard to the

practices of the natives in the matter ofproducing healthy

normal children. He provided me with a shell of a species of

spider crab which thenatives use for feeding the mothers so

that the children will be physically excellent and

brightmentally, clearly indicating that they were conscious

that the mother's food influenced both thephysical and

mental capacity of the child. The care with which expectant

mothers were treated wasunique in many of the Pacific

Islands. For example, in one group we were informed that

the mothertold the chief immediately when she became

pregnant. The chief called a feast in celebration and inhonor

of the new member that would come to join their colony. At

this feast the members of thecolony pledged themselves to

adopt the child if its own parents should die. At this feast the

chiefappointed one or two young men to be responsible for

going to the sea from day to day to secure thespecial sea

foods that expectant mothers need to nourish the child.

Recent studies on the vitamincontent of crabs have shown

that they are among the richest sources available. We have

then formodern mothers the message from these primitives

to use the sea foods liberally, both during thepreparatory

period in anticipation of pregnancy and during that entire



period. In Fig. 129 will be seena woman of one of the Fiji

Islands who had gone several miles to the sea to get this

particular type oflobster-crab which she believed, and which

her tribal custom had demonstrated, was

particularlyefficient for producing a highly perfect infant.
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FIG. 129. This Fiji woman has come a long distance to

gatherspecial foods needed for the production of a healthy

child.



These and many primitive people have understood

thenecessity for special foods before marriage, during

gestation,during the nursing period and for rebuilding

before the next

pregnancy.

For the Indians of the far North this reinforcement was

accomplished by supplying special feedingsof organs of

animals. Among the Indians in the moose country near the

Arctic circle a largerpercentage of the children were born in

June than in any other month. This was accomplished, I

wastold, by both parents eating liberally of the thyroid

glands of the male moose as they came down fromthe high

mountain areas for the mating season, at which time the

large protuberances carrying thethyroids under the throat

were greatly enlarged.

Among the Eskimos I found fish eggs were eaten by the

childbearing women, and the milt of themale salmon by the

fathers for the purpose of reinforcing reproductive efficiency.

The coastal Indians in Peru ate the so-called angelote egg,

an organ of the male fish of an
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ovoviviparous species. These organs were used by the

fathers-to-be and the fish eggs by the mothers-to-be.

In Africa I found many tribes gathering certain plants from

swamps and marshes and streams,particularly the water



hyacinth. These plants were dried and burned for their ashes

which were putinto the foods of mothers and growing

children. A species of water hyacinth is shown in Fig. 130.

The woman shown in Fig. 130, with an enormous goiter, had

come down from a nine-thousand-footlevel in the mountains

above Lake Edward. Here all the drinking water was snow

water which did notcarry iodine. She had come down from

the high area to the sixthousand-foot level to gather the

waterhyacinth and other plants to obtain the ashes from

these and other iodine carrying plants to carry backto her

children to prevent, as she explained, the formation of "big

neck," such as she had. The peopleliving at the six-

thousand-foot level also use the ashes of these plants.

FIG. 130. This African woman with goiter has come

downfrom the 9000 foot level in the mountains in Belgian

Congonear the source of the Nile to a 6000 foot level to

gatherspecial plants for burning to carry the ashes up to her

familyto prevent goiter in her children. Right, a Nile plant, a

waterhyacinth burned for its ashes.

Among many of the tribes in Africa there were not only

special nutritional programs for thewomen before

pregnancy, but also during the gestation period, and again

during the nursing period.



As an illustration of the remarkable wisdom of these

primitive tribes, I found them using for thenursing period

two cereals with unusual properties. One, was a red millet

which was not only high incarotin but had a calcium content

of five to ten times that of most other cereals. They used

also fornursing mothers in several tribes in Africa, a cereal

called by them linga-linga. This proved to be thesame cereal

under the name of quinua that the Indians of Peru use

liberally, particularly the nursingmothers. The botanical

name is quinoa. This cereal has the remarkable property of

being not only richin minerals, but a powerful stimulant to

the flow of milk. I have found no record of the use of

similarcereals among either the English or American

peoples. In Chapter 14,1 presented data indicating thatthe

Peruvians, who were descendants of the old Chimu culture

on the coast of Peru, used fish eggsliberally during the

developmental period of girls in order that they might

perfect their physicalpreparation for the later responsibility

of motherhood. These fish eggs were an important part of

the
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nutrition of the women during their reproductive period.

They were available both at the coast marketof Peru and as

dried fish eggs in the highland markets, whence they were

obtained by the women inthe high Sierras to reinforce their

fertility and efficiency for childbearing. A chemical analysis

of thedried fish eggs that I brought to my laboratory from

Alaska as well as of samples brought from otherplaces has

revealed them to be a very rich source of body-building

minerals and vitamins. Here again,I have found no record of

their use in our modern civilization for reinforcing physical

developmentand maternal efficiency for reproduction. As I



have noted in Chapter 15 special nutrition wasprovided for

the fathers by tribes in the Amazon jungle, as well as by the

coastal tribes.

Professor Drummond, a British bio-chemist, in discussing the

question of the modern decline infertility, before the Royal

Society of Medicine (4) suggested that the decline in the

birth rate inEuropean countries, during the last fifty years,

was due, largely, to the change in national diets

whichresulted from the removal of vitamins B and E from

grains when the embryo or germ was removed inthe milling

process. He called attention to the fact that the decline in

the birth rate correspondeddirectly with the time when the

change was made in the milling process so that refined flour

wasmade available instead of the entire grain product.

Of the many problems on which the experience of the

primitive races can throw light, probablynone is more

pressing than practical procedures for improving child life.

Since this has been shown tobe largely dependent upon the

architectural design, as determined by the health of the

parental germcells and by the prenatal environment of the

child, the program that is to be successful must beginearly

enough to obviate these various disturbing forces. The

normal determining factors that are ofhereditary origin may

be interrupted in a given generation but need not become

fixed characteristicsin the future generations. This question

of parental nutrition, accordingly, constitutes a

fundamentaldetermining factor in the health and physical

perfection of the offspring.

One of the frequent problems brought to my attention has to

do with the responsibility of youngmen and women in the

matter of the danger of transmitting their personal

deformities to theiroffspring. Many, indeed, with great

reluctance and sense of personal loss decline marriage



because ofthis fear, a fear growing out of the current

teaching that their children will be marked as they

havebeen.

On the presumption that all mentally crippled individuals

will be in danger of transmitting thesequalities to their

offspring there is a strong movement continually in

operation toward segregatingsuch individuals or

incapacitating them by sterilization. Several primitive racial

stocks have producedlarge populations without criminals

and defectives by means of an adequate nutritional

programwhich provided normal development and function.

May it not be that even our defectives, when theyhave

resulted from poisoning of germ cells or interference with an

adequate normal intrauterineenvironment, may be able to

build a society with a high incidence of perfection, that

willprogressively return toward Nature's ideal of human

beings with normal physical, mental and moralqualities?

Because of its interpretation of the individual's responsibility

for his mental and moralqualities, society has not only

undertaken to protect itself from the acts of so-called

unsocialindividuals but has proceeded to treat them as

though they were responsible for the injury that societyhas

done to them. Does it not seem inevitable that this

apparently false attitude will change if it bedemonstrated

that they are the result of a program of inadequate nutrition

for the parents.
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As we have seen, the children born in many of the families of

primitive racial stocks after theparents have adopted our

modernized dietary, may have marked changes in the facial

and dental archforms. In our modernized white civilization



this change occurs so frequently that in a

considerablepercentage of the families there is seen a

progressive narrowing of the dental arches in the

succeedingchildren of the same family. Since the position of

the permanent teeth which erupt at from seven totwelve

years of age, can be determined by x-rays early in child life,

this procedure provides anopportunity to anticipate

deformities that will make their appearance with the

eruption of thepermanent teeth.

In Fig. 131, may be seen the x-rays of the upper arches of

three children. Even under conditionscausing the permanent

teeth to develop irregularly the deciduous dental arch will

not show thedeformity that will be expressed later in the

permanent dental arch. The abnormal placement of

thedeveloping permanent teeth, however, will show the

deformity that is later to be produced in the faceeven

though the deciduous arch is normal in design. Both

deciduous and permanent teeth can be seenat the same

time. In Fig. 131 it will be seen that there is a progressive

deformity revealed in theposition of the permanent teeth in

these three children. (Most severe in the youngest.) This

narrowingof the curve made by the permanent teeth is a

condition characteristic of a large number ofindividuals,

occurring in at least 25 per cent of the families throughout

the United States; in somedistricts the percentage will reach

50 to 75 per cent.

T

J

FIG. 131. X-rays of teeth of three children in one family show

in theteeth and upper arch a progressive injury in the

younger children asindicated by the progressive narrowing



of the placement of the toothbuds of the upper permanent

teeth. Note the narrowing curve of the

arch.

Another striking illustration of this progressive injury in the

younger members of the family,detected early by the x-rays,

is shown in Fig. 132. Note the breadth of the arch of the

permanent teethof the oldest child (to the left), and the

marked narrowing of the arch of the two younger children

(tothe right).

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (305

de 316)06/07/2006 7:50:08

FIG. 132. These x-rays illustrate the progressive injury in the

twoyounger children in this family. Note the progressive

narrowing of thepermanent arch illustrated by the lapping of

the laterals over thecentrals in the youngest, and decreasing

distance between the cuspids.

While the application of orthodontic procedures for the

improve- ment of the facial form andarrangement of the



teeth will make a vast improvement in facial expression, that

procedure will notmodify disturbances in other parts of the

body, such as the abnormal underdevelopment of the

hipsand pelvic bones. If an improvement in nutrition for the

mothers-to-be is adequately provided inaccordance with the

procedures of the primitives, it should be possible to prevent

this progressivelowering of the capacity of our modern

women to produce physically fit children.

Fig. 133 is another illustration. The oldest child, ten years of

age, is shown at the upper left. Shehas a marked

underdevelopment of the width of the face and dental

arches. The nostrils areabnormally narrow and she tends to

be a mouth breather. She is very nervous and is

becomingstooped. In the lower left photograph, is shown an

x-ray of the narrowed upper arch. At the right isshown her

younger sister, six years of age. It will be seen that the

proportions of her face are muchmore normal and that she

breathes with complete ease through her nose. She has

none of the nervoustrouble of her older sister. In the x-rays,

below, at the right, it will be seen that her permanent arch,

asindicated by the positions of the permanent teeth,

although not so far advanced as that of her sister,has good

design. The history of these pregnancies is of interest. The

duration of labor for the firstchild was fifty-three hours and

for the second three hours. Following the birth of the first

child themother was a partial invalid for several months.

Following that of the second child the experience

ofchildbirth made but slight impression on the strength and

health of the mother. During the firstpregnancy no special

effort was made to reinforce the nutrition of the mother.

During the secondpregnancy the selection of foods was

made on the basis of nutrition of the successful primitives.

Thisincluded the use of milk, green vegetables, sea foods,

organs of animals and the reinforcement of thefat-soluble

vitamins by very high vitamin butter and high vitamin



natural cod liver oil. It is a usualexperience that the

difficulties of labor are greatly decreased and the strength

and vitality of the childenhanced where the mother has

adequately reinforced nutrition along these lines during the

formativeperiod of the child.
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FIG. 133. In this family the first child to the left was

mostinjured in the formative period as shown in the form of

theface and dental arches above and x-rays below. The first

childrequired fifty-three hours of labor and the second three

hours,preceded by special nutrition of the mother.

The problem of maternal responsibility with regard to the

physical capacity of their offspring toreproduce a healthy

new generation comprises one of the most serious problems

confronting moderndegenerating society. In a previous



chapter I have discussed the difficulty that zoological

gardendirectors have had in rearing members of the cat

family in captivity. It has been a very generalexperience

until the modern system of feeding animal organs was

instituted, that unless the mothers-to-be had themselves

been born in the jungle the lack of development of the

pelvic arch wouldfrequently prevent normal birth of their

young. In the Cleveland Zoo a very valuable tigress, that

hadbeen born in captivity, found it impossible to give birth

to her young. Although a Caesarian operationwas performed,

she lost her life. The young also died. One of the veterinaries

told me that the pelvicarch was entirely too small to allow

the young to pass through the birth canal. Studies of the

facialbones of this animal showed marked abnormality in

development.

The result of disturbance in the growth of the bones of the

head and of the development of generalbody design is quite

regularly a narrowing of the entire body, and often there is a

definitelengthening. Statistics have been published relative

to the increase in the height of girls in collegesduring the

last few decades. This is probably a bad rather than a good

sign as actually it is anexpression of this change in the

shape of the body. I am informed by gynecologists that

narrowing ofthe pelvic arch is one of the factors that is

contributing to the increased difficulties that

areencountered in childbirth by our modern generation.
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A typical case illustrating the relationship between the lack

of pelvic development and deformityof the face, is presented

in Fig. 134. This girl presented a very marked

underdevelopment of thelower third of the face which

produced the appearance of protrusion of her upper teeth so

that it wasquite difficult or impossible for her to cover them

with her lips. An operation to improve herappearance

consisted in removing the first bicuspid on each side above

and then moving the bonecarrying the anterior teeth

backward with appliances, the width of the two removed

teeth. Thischanged the relationship of the teeth as shown in

the two upper views in Fig. 134. The operationgreatly

improved her facial appearance and she lost the inferiority

complex which had prevented herfrom mingling with young

people. When she went to the hospital for her first child,

there was specialconcern because of her weak heart, and

every effort was made to obtain a normal birth rather

thanone by Caesarian section. This proved impossible and

the Caesarian operation was done. Greatdifficulty was

experienced in saving the life of the mother and child. Her



boyish figure, of which shehad been so proud, and which

had been a part of her serious deformity, during her

formative periodhad nearly resulted in her undoing. She

nursed her baby for some time but the overdraft

ofreproduction on her frail body was so great that she aged

rapidly, her back weakened and she stoopedforward as

shown in Fig. 134, lower right. In the view at the lower left, it

will be seen that the teethremained in their new position. A

point to keep in mind is that her physical deficiency was

probablydirectly caused by an inadequate nutrition of her

mother during the intrauterine development andprior to

conception. It is, of course, possible that the father also

contributed a poisoned germ cell thatconstituted a

disturbance in the architectural design of the offspring. In

this connection, it is importantto have in mind the tragic

influence of a program of deliberate starvation of mothers-

to-be in orderthat the bones of the baby may be soft and

thus provide an easy birth. Some literature has

beenpublished indicating the foods that would be efficient

in accomplishing this. This means almostcertain wreckage or

handicapping of the child's life.
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FIG. 134. This girl suffered with a serious deformity of

herface. She also had very contracted pelvic arch. The

facialdeformity was improved as shown. She nearly lost her

lifewith the birth of her first baby which was removed

byCaesarian operation. Note her badly deformed back from

theoverload of reproduction.

Information from many sources may suggest that the

expectant mother needs more calcium andmore vitamin D.

She may go to the pharmacy with a prescription or on her

own initiative obtaincalcium tablets and so-called vitamin D

as a synthetic preparation. We are concerned here with

datawhich will throw light on the comparative value of the

treatment the modern mother will thus giveherself with that

that the primitive mother would provide.

Dr. Wayne Brehm who is associated with two Columbus,

Ohio, hospitals has recently publishedthe results (5) of a



study of the effect of the treatment received in 540

obstetrical cases divided into sixgroups of ninety individuals

each, on the basis on which their nutrition was reinforced in

order tostudy the comparative effects of the different

treatments. The reinforcement of the diet consisted inGroup

1 of taking calcium and synthetic vitamin D as viosterol;

Group 2, calcium alone; Group 3,viosterol alone; Group 4,

calcium and cod liver oil; Group 5, cod liver oil alone and

Group 6, noreinforcement. For those receiving the calcium

and viosterol there was extensive calcification in

theplacentae, marked closure of the fontanelle (the normal

opening in the top of the infant skull) andmarked

calcification in the kidneys. For those receiving calcium

alone there was no placentalcalcification, slight closure of

the fontanelle and no calcification of the kidneys. Group 3

receiving
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viosterol had moderate to marked placental calcification,

moderate closure of the fontanelle and nocalcification of the

kidneys. Those receiving cod liver oil alone had very slight

placental calcification,slight fontanelle closure and no

calcification in the kidneys. Those receiving no

reinforcement hadvery slight placental calcification, normal

fontanelle closures and no calcification of the kidneys.

Theeffect on the mother was a prolonging of labor in Group

1 and at birth the fetal heads were lessmoulded not being

able to adjust their shape to the shape of the birth tube.

These infants had ageneral appearance of ossification or

postmaturity. This strongly emphasizes the great desirability

ofusing Nature's natural foods instead of modern synthetic

substitutes.



It is a matter of great importance that the most serious

disturbances in reproduction and childbirthare occurring in

the most civilized parts of the world. In Chapter 191 have

referred to the importantwork of Dr. Kathleen Vaughan

entitled "Safe Childbirth." She has not only had wide

experienceamong several tribes in India and in the British

Hospitals but has collected a large quantity ofinformation

regarding the experience of many races throughout the

world. Her data stronglyemphasize the necessity that the

growing girl shall be allowed to have an active outdoor life

not onlyuntil the completion of the building of her body at

about fourteen years of age, but through the child-bearing

period. In practically all countries a restricted sedentary

indoor life greatly increases thecomplications associated

with childbirth. She quotes Whitridge Williams to the effect

that: "At theonset of pregnancy the (males) are 125 to 100

(females), and he adds that sex is determined in thegerm

cells, primarily or immediately after their union, and is

immutable by the time segmentation ofthe ovum begins."

Notwithstanding this advantage, prenatal and infant

mortality reduces theproportion of boys to a level below that

of girls. Dr. Vaughan in her reference to the data on

theannual report of the chief medical officer, the Minister of

Health, states as follows:

Our infant mortality returns show that over half the number

of infants dying before they area year old die before they

have lived a month (and 6,744 of them before they are

twenty-fourhours old), strongly suggesting that their vitality

was impaired by the process of birth. Thefigures of those

who did not survive one month are 20,060, and of these

more than half aremales. So we lose over ten thousand boys

every year under a month old! (Public HealthReport, No. 55,

British). Hear what Dr. Peter McKinley has to say on the

subject. "The deathrate of infants in the period immediately

subsequent to birth is nine times as high as that



whichoccurs later in the first years of life." He shows how the

difficulty experienced by the mothersduring parturition

leads to the death of infants at and just after birth, and says

in thisconnection, "Infant deaths under a month are

significantly associated with the death rates ofmothers in

childbearing." He quotes Netherland statistics showing that

of stillbirths due todifficulty during birth, male stillbirths

predominate, and says, "These figures might be taken

insupport of the view that the greater size of the male head

is a cause of some greater difficultyin labour than there is

with a female birth." Here, indeed, in civilized childbirth is

thelaboratory where the sex of the population is finally

determined-the actual births of boys andgirls are nearly

equal in number, but the small ones slip through; the larger

children are theones who are killed during birth, or so

damaged that life is heavily handicapped, and we areleft

with an enormous surplus female population. This

destruction of male infants, which goeson day by day and

year by year, puts the consequences of the Great War into

the shade. Oursurplus female population (now reaching over

one and a half million in excess of the male) isdirectly due to

it. We have no need of Pharaoh's midwives to kill our boys

off at birth (Exodusi. 16). Civilization does it unaided, for all

civilized races as they pass their zenith and are onthe

downgrade have eventually had to face the same problem,

the outnumbering of men bywomen, and most of them have

met it as the East does to-day by female infanticide. A more
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intelligent policy would be to prevent the males dying at

birth. We see that difficult childbirthleads to a high maternal

mortality, but it is also the cause of a high infant mortality

fallingmost heavily upon the male infants, and it is also



responsible for the production of mentaldefectives in ever-

increasing numbers.

Dr. Vaughan's work places emphasis on the necessity that

the human body be properly built,especially that of the

mother-to-be. She shows clearly that the shape of the pelvis

is determined bythe method of life and the nutrition. In all

primitive tribes living an outdoor life childbirth is easy

andlabor is of short duration. She shows that this is

associated with a round pelvis and that the distortionof the

pelvis to a flattened or kidney shape, even to a small

degree, greatly reduces the capacity andtherefore the ease

with which the infant head may pass through the birth

canal. In Dr. Vaughan's wideexperience she has observed

two ways by which a rough estimate of the pelvic shape and

capacitymay be anticipated: first, by the gait of the

individual, because the angle of the hips is determined

bythe shape of the pelvis; and second, by the teeth and

jaws. She has recognized an association betweenfacial and

dental arch deformities and deformed pelvis.

During my investigations in eastern Australia I was informed

that the birth rate among the whiteshad declined over a

large area and to such an extent that many families had no

children and manywomen could produce only one child. The

diets used in that district were very largely refined white-

flour products, sugar, polished rice, vegetable fats, canned

goods and a limited amount of meat. Thealarm regarding

the declining birth rate in Australia has recently been a

matter of discussion by theNew South Wales legislature as

indicated by an Associated Press dispatch from Sydney,

Australia,dated August 1, 1938: "A ’stork derby’ with

sweepstakes prizes was proposed in the New SouthWales

Legislature today to boost Australia's falling birth rate."



A report just received from the Bureau of Home Economics,

Department of Agriculture,Washington, presents figures for

the average amount of the various foods used in different

incomegroups in different parts of the United States. These

showed that in general about one-third of theincome up to

$2500 was spent for food per family; further, that the total

flour equivalent ranged from0.39 to 0.50 pound per capita

per day. These quantities will furnish about 829 to 1063

calories perday, per capita. It will be seen at once that this

provides a large number of the calories required forgrowing

children and sedentary adults per day. With this number of

calories derived from refinedflour products there is no

adequate provision for a normal amount of such body-

building materials asminerals and vitamins. These have

been removed, largely, in the milling process, and are

largelydenied to our modern civilization insofar as the cereal

foods are concerned. This includes vitamin E,so essential for

the functioning of the pituitary gland, the master governor

of the body.

One of the most important lessons we may learn from the

primitive cultures is the detail of theirprocedures for

preventing dental caries. Since I have devoted an entire

chapter (Chapter 16) to this Iwill make only a brief comment

here. Simply stated, the practical application of the primitive

wisdomfor accomplishing this would involve returning to the

use of natural foods which provide the entireassortment of

bodybuilding and repairing food factors. This means the

recognition of the fact that allforms of animal life are the

product of the food environments that have produced them.

Therefore, wecannot distort and rob the foods without

serious injury. Nature has put these foods up in

packagescontaining the combinations of minerals and other

factors that are essential for nourishing the variousorgans.

Some of the simpler animal forms are able to synthesize in

their bodies some of the food
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elements which we humans also require, but cannot create

ourselves. Our modern process of robbingthe natural foods

for convenience or gain completely thwarts Nature's

inviolable program. I haveshown how the robbing of the

wheat in the making of white flour reduced the minerals and

otherchemicals in the grains, so as to make them sources of

energy without normal body-building andrepairing qualities.

Our appetites have been distorted so that hunger appeals

only for energy with noconscious need for body-building and

repairing chemicals.

A first requisite for the control of tooth decay is to have

provided an adequate intake of the body-building and

repairing factors by the time the hunger appeal for energy

has been satisfied. Asufficient variety of foods must be used

to supply the body's demand for those elements which

itneeds in large quantities, that is, calcium and phosphorus,

and the other elements which it needs insmaller quantities,

though just as imperatively. One of the serious human

deficiencies is the inabilityto synthesize certain of the

activators which include the known vitamins. This makes

necessary thereinforcement of the nutrition with definite

amounts of special foods to supply these organiccatalysts,

especially the fat-soluble activators, including the known

vitamins, which are particularlydifficult to provide in

adequate quantities. I have shown that the primitive races

studied weredependent upon one of three sources for some

of these fat-soluble factors, namely, sea foods, organsof

animals or dairy products. These are all of animal origin. I

have indicated in Chapter 16 thenutritional programs that

have proved in clinical testing adequate for providing the

body withnutrition that will not only prevent tooth decay,



but check it when it is active. The stress periods oflife,

namely, active growth in children and motherhood, do not

constitute overloads among most ofthe primitive races

because the factor of safety provided by them in the

selection of foods issufficiently high to protect them against

all stresses. I have indicated the type of nutrition that

isespecially needed for these stress periods in our modern

civilization. Also, that it is not necessary toadopt the foods

of any particular racial stock, but only to make our nutrition

adequate in all itsnutritive factors to the primitive nutritions.

Tooth decay is not only unnecessary, but an indication ofour

divergence from Nature's fundamental laws of life and

health. (See Chapter 16 for primitivemenus.) The

responsibility of our modern processed foods of commerce as

contributing factors in thecause of tooth decay is strikingly

demonstrated by the rapid development of tooth decay

among thegrowing children on the Pacific Islands during the

time trader ships made calls for dried copra whenits price

was high for several months. This was paid for in 90 per cent

white flour and refined sugarand not over 10 per cent in

cloth and clothing. When the price of copra reduced from

$400 a ton to $4a ton, the trader ships stopped calling and

tooth decay stopped when the people went back to

theirnative diet. I saw many such individuals with teeth with

open cavities in which the tooth decay hadceased to be

active.

In undertaking to make practical application of primitive

wisdom to our modern problems, the fieldis so broad that

only a limited number of items may be included. It is

important to emphasize thedifference between the

procedures used in the preparation of boys and girls for life

in many of theprimitive groups, and in our modern social

organization. Few people will realize the remarkabletraining

given the primitive children, with the fathers and mothers as

tutors. To illustrate, among theIndians of the far North in



Canada near the Arctic Circle, the girls rather than the boys

select acompanion for life. This is done with the help of her

parents. Before a boy is considered worthy ofconsideration

he must demonstrate that he can build the winter cabin,

provide the firewood formaintaining the home of the

parents, and all of the provisions of wild game, during the

trial period ofseveral weeks. After an adequate

demonstration of bravery as well as of skill, in which the boy

must
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kill a grizzly bear, he is accepted into the home for a period

of trial marriage. The girl has theprivilege of making her

choice by trial, but when the choice is made there is

complete faithfulness onthe part of both. Girls are prepared

for life's duties by being taught to make clothing, prepare

food,care for children and assist in the maintenance of the

home. I have seldom, if ever, seen such happypeople as

these forest Indians of the far North.

In Chapter 10, in discussing the Australian Aborigines, I

have similarly described the preparationof boys for the

responsibility of manhood. No modern college graduate has

to win his spurs undermore exacting examinations and tests

than do those boys.

In Africa several specialties call for special training. The

medicine men spend several years underthe training of a

tutor. Each boy must provide a specified number of cattle

per year which are eatenby the group.

Probably the most indelible impression that is left by my

investigations among primitive races, isthat which came



from examining 1,276 skulls of the people who had been

buried hundreds of yearsago along the Pacific Coast of Peru

and in the high Andean Plateau, without finding a single

skullwith the typical marked narrowing of the face and

dental arches, that afflicts a considerableproportion not only

of the residents in modernized districts in Peru, but in most

of the United Statesand many communities of Europe today.

I know of no problem so important to our moderncivilization

as the finding of the reason for this, and the elimination of

the cause of error. Perhaps fewwill recognize the significance

of this important point. This may be the reason why the

prospect is notencouraging.

One of the important lessons we should learn from the

primitive races is that of the need formaintaining a balance

beween soil productivity, plant growth and human babies.

Even in a countrywith so low a fertility as obtains in the

greater part of Australia, the Aborigines for a very long

periodwere able to maintain this balance. Their system of

birth control was very efficient and exacting.

A survey made by a committee appointed by the League of

Nations indicates the need per capita ofapproximately one-

half acre of land for wheat, two acres for dairy products, and

ten acres for beefproducing pasture for the supply of meat.

When we realize that Ohio has been occupied by ourmodern

civilization for only one hundred fifty years and that it is

estimated that during that timeapproximately half of the

topsoil has been lost through water and wind erosion we

realize thatNature's accumulated vegetable enrichment has

been greatly reduced in this area within a short timefrom

this one source alone. In Chapter 20 I have shown that there

is only enough phosphorus in thetop seven inches of

agricultural land for approximately fifty crops of high-yield

wheat or one hundredcrops of moderate-yield. Other grains

make similar drafts upon the land. I have given data



indicatinga relationship between progressive soil depletion

and progressive increase in heart disease.

It is apparent that the present and past one or two

generations have taken more than their share ofthe minerals

that were available in the soil in most of the United States,

and have done so withoutreturning them. Thus, they have

handicapped, to a serious extent, the succeeding

generations, since itis so difficult to replenish the minerals,

and since it is practically impossible to accumulate

anotherlayer of topsoil, in less than a period of many

hundreds of years. This constitutes, accordingly, one of
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the serious dilemmas, since human beings are dependent

upon soil for their animal and plant foods,for body-building.

The minerals are in turn dependent upon the nutritive

factors in the soil forestablishing their quality. The vitamin

and protein content of plants has been shown to be

directlyrelated to availability of soil minerals and other

nutriments. A program that does not includemaintaining this

balance between population and soil productivity must

inevitably lead to disastrousdegeneration. Over-population

means strife and wars. The history of the rise and fall of

many of thepast civilizations has recorded a progressive rise,

while civilizations were using the accumulatednutrition in

the topsoil, forest, shrubbery and grass, followed by a

progressive decline, while the samecivilizations were

reaping the results of the destruction of these essential

ultimate sources of life.

Their cycle of rise and degeneration are strikingly duplicated

in our present American culture.



Various therapeutic measures in use today have come to us

from primitive peoples. One of thegreatest scourges of the

world is malaria fever. Everywhere it has been fought

successfully withquinine. Indeed, many parts of the world

would not have been tenantable for whites without it. Yetfew

people realize that quinine was the gift of the ancient

Peruvian Indians.

In Chapter 151 presented data regarding the treatment used

by several primitive races forpreventing and correcting

serious disturbances in the digestive tract. This consisted in

the use of clayor aluminum silicate which modern science

has learned has the important quality of being able toadsorb

and thus collect toxic substances and other products.

Important new light is now thrown on theprobable role of

this substance in the primitive diet and its possible

application in our modernproblems of sensitization reactions

or allergies. In the first volume of my work on

"DentalInfections," I presented data relating toxic

sensitization reactions to dental infections. These

wereshown in both animals and human beings. I discussed

the relation of these reactions to histamine andemphasized

their similarity to the effect produced by inocculation with

histamine. An important newchapter has recently, been

added to this problem by the work of Dr. C. F. Code for which

he hasreceived an award by the American Association for

the Advancement of Science. He reported hisfindings before

the Association meeting at Richmond, Virginia, in December,

1938. Dr. Code hasapparently discovered that histamine is

the actual product responsible for the symptoms of

thevarious allergies. Its excess accumulation in the blood is

the actual cause of the symptoms whetherexpressed as

asthma, hay fever or skin eruptions such as produced by

pollens, various foods, dust andother sensitizing agents. He

has shown that the eosinophils, a type of white blood cell,

are the sourceof excess histamine in the blood. It is



accordingly indicated that the primitive treatment by the

use ofkaolin, aluminum silicate, as an adsorbent was used

directly for controlling such symptoms. It is nowfurther

indicated that this treatment can be helpful for the

prevention of modern allergies. Previousinvestigations have

shown that histamine is produced in the alimentary tract as

a putrefaction productof proteins by the action of certain

micro-organisms of the colon group.

Modem science boasts the discovery of vitamin C, lack of

which took its toll of thousands of thewhite mariners through

hundreds of years with scurvy. The first recorded cure of that

disease wasmade by the Indians in Canada when the British

soldiers were dying in large numbers. The Indianstaught

them to use a tea made from the steeped tips of the shoots

of the spruce. When I was amongthe Indians of the far north

I asked a chief why the Indians did not get scurvy. He then

proceeded, as Ihave related in Chapter 15, to explain to me

how the Indians prevented scurvy by the use of

specialorgans in the animals. While it is true that we have

come to associate the absence of vitamin C as thecausative

factor in scurvy, we do not know how many other affections

may be due to its absence in
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adequate quantity in our foods. Almost weekly, new

diseases are being associated with vitamindeficiencies in

our modern dietaries.

One of our modern tendencies is to select the foods we like,

particularly those that satisfy ourhunger without our having

to eat much, and, another is to think in terms of the few

known vitaminsand their effects. The primitive tendency



seems to have been to provide an adequate factor of

safetyfor all emergencies by the selection of a sufficient

variety and quantity of the various natural foods toprevent

entirely most of our modern affections. Their success

demonstrates that their program issuperior to ours. An

important advance in modern international relationships

provides for exchangeof professorships and, thus,

interchanges of wisdom. We have shown a most laudable

andsympathetic interest in carrying our culture to the

remnants of these primitive races. Would it not befortunate

to accept in exchange lessons from their inherited

knowledge? It may be not only ourgreatest opportunity, but

our best hope for stemming the tide of our progressive

breakdown and alsofor our return to harmony with Nature's

laws, since life in its fullness is Nature obeyed.

As I have sojourned among members of primitive racial

stocks in several parts of the world, I havebeen deeply

impressed with their fine personalities, and strong

characters. I have never felt theslightest fear in being

among them; I have never found that my trust in them was

misplaced. As soonas they had learned that I was visiting

them in their interest, their kindness and devotion was

veryremarkable. Fundamentally they are spiritual and have

a devout reverence for an all-powerful, all-pervading power

which not only protects and provides for them, but accepts

them as a part of thatgreat encompassing soul if they obey

Nature's laws.

Ernest Thompson Seton has beautifully expressed the spirit

of the Indian in the opening paragraphof his little book "The

Gospel of the Red Man":

The culture and civilization of the White man are essentially

material; his measure ofsuccess is, "How much property

have 1 acquired for myself?" The culture of the Red man



isfundamentally spiritual; his measure of success is, "How

much service have 1 rendered to mypeople?"

The civilization of the White man is a failure; it is visibly

crumbling around us. It has failedat every crucial test. No

one who measures things by results can question this

fundamentalstatement.

The faith of the primitive in the all-pervading power of which

he is a part includes a belief inimmortality. He lives in

communion with the great unseen Spirit, of which he is a

part, always inhumility and reverence. Elizabeth Odell in the

following lines seems to express the spirit of theprimitives,

Flat outstretched upon a moundOf earth I lie; I press my

earAgainst its surface and I hearFar off and deep, the

measured soundOf heart that beats within the ground.And

with it pounds in harmony

file:///CI/Archivos%20de%20programa/eMule/Incomin...0Deg

eneration%20by%20Weston%20Price/0200251h.html (315

de 316)06/07/2006 7:50:08





Weston Price: Nutrition and Physical Degeneration; Table of

Contents

The swift, familiar heart in me.

They pulse as one, together swell,Together fall; I cannot

tellMy sound from earth's, for I am partOf rhythmic,

universal heart.
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